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•IK flat* Tisumlci 

A onrauffl uuio cum w iu coast hahoi, 
OUCOH AND VAUTMKW 

I< A. Duncan (School of Ocaanoiraphy, Or*ioa 
Sum University, GomlUs, Oraiaa, 97331) 

I-Ai and *Ur- M Jr laochtonolotlc data rwiil 
(ha lalancana to Zacsus atuptlva history of vol- 
culc cantor* uhlch produced Us baaaltla hsss- 
■ut rocka of tka Comae Sana*' of Dragon and 
Vubloicon. Volcaaia vea ahore lived at auk 
tuur and alptul vltk tlao lroa Cha nortkan 
and tooth* rn anda (ward tka oanur, near tka 
praaaoc mouth of tka Coluabli liver. A plot of 
crpatalUaatloa ajaa apalaat Biographic looatloa 
Product* a diatlaat D-ahapad pateani. in ori|ln 
hp hot apot volcaalan cantaiad on or near a 
apraadlm rld|a U aarly T*rtl»ry tlaw baac u- 
plalna eba obaarvad ago dlatetkuLlon. Llaltad 
tooctiialcaL data aeppoie thla modal, a* tka ba- 
aalH aahlblt attrllwtaa of both apraadlm ridge 
■ad hot apot-ralacad roUanUa, lc ml and In. uol- 
eaoln map ba a praitnc- day analog. Abaoluu 
nation modallni Hues that tha TaUcntatona hoe 
apot could harm lonoratad an ialand ohmic with 
approxlmatoly tha non met palaomiimich and vol- 
canic propagation rata. Skottly after forma- 
tion, thla ocaanle voloanlo llnaamant oolUdai 
with Forth Auarloa and totaled Into lea praaant 
■arginal ■attieg. Tha Mourn adga of Forth 
taatlca oubiaquantly orotaad over tha hot apot 
parkipa trlggartpg lota Fooont to Ollgocana vol 
eanloa In tha Cooat Uaga, eba Xloeana Colombia 
llwr baaolta la uneorn HasMagton and Dragon 
and moat recently, tha haaalta of tha but* 
Uvar Plain and tha 
J. Oflophya. Rea., tad, Paper UI31Z 
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B1SD Plato too tonic* 

LATER M. STWHCaiHO OP TUB PHILIPPINE SEA PLATE 
BOIODCTIin ALOW! TBS KAMAI-BUUHA TKOUOH 

Ohawa Motional Baanarch CanVur loi DlMatai 
Prevention, MLlharigun, Ibarakl 305, Japan) 

Focal naalunlana ara Invaatipatad for shillow earth- 
quake! M < SO ha) of control Japan By Ming tola- 
entered telieis data of eloroenrUiquakea- Shallow 
tarthquakaa in autral and oouthMatotn Japan onn bo 
diatlnpulahad Into thiaa groupe, nppar nniicil earth- 
quake* , aabornatal eerthquake* and Inttrplato thniat 
earthquake#, tha firat tod tha aocond him bolruj 
aubjaota of tha praaant atody, Moat of tho upper 
otuakoL amcttvvimkA* «t« of etrika slip eypa or ravaeaa 
feultLng with R-tf to BB-Wf comprooiion, wharoa* tha 
aobcniatal earthquakes era oharactarizad by etrlha ollp 
or normal faulting with I-M to NE-SV axtanaion. Tha 
auboruatal aalamlo zona, aubparallel to tho Hankal 
trough, bacomaa prograativaly deeper landward to tha 
north and prograailTal/ ahalkowar to tha aaat BO that 
ie omargai Into a vary ahallow aalamlo aotLvlty in tho 
Iiu Ponlnaula which baa boon lnfcarpiotod aa a micro 
continent at tha Rtlllpplna Baa plmta colliding againat 
tha Eurailan plota. on tha bails of bypocantraL 
distribution, thrao dlmonalonal aoiamic velocity atruo 
tar*, and focal naohanlaoo, luboiuotal earthquake* art 


contldarad to occur within tha subducting PbLllpplM 
Baa plats tbit antanda down to a dapth of at lint 
SO km. On tho Mila of this and othar focal nacha 


niam utodlaa, serais trajectories are drawn for tha 
aufcduatlng Hilllpplna Baa Plata and for tha overriding 
Buiaalao plata. Me overriding plara la, on tha 

whoM, undar tha I-H conpreaalon which colnoldM with 
tha moving dlraoilon of tha paoifio plata ralatlva to 
tha Eurailan Plata. Tka subducting plata, on tha 
othar hand, la undar lataral axtanaion along Ita 
strike. Ha interpret that tha Uttar la a at rasa 
regie* nulqn* to on Incipient aubductlon tana, whara 
tha subducting plots it soboruacal doptho Is foraod to 
warp downward, Ming cooatxalnad latarakly at tha 
arc-arc Juno t ions, and Uiaraby troaai undar lataral 
atritehing. Tha lataral oonaeraihta arlaa either 
from apparent Incramaa in flaimnl auangth of tha 
Plata at tha ara-ara juaotlon or froo buoyancy of a 
mloioewvUnant that resists snfbduatlon. IPhlllpplna Baa 
plata, focal maohinlom, atrm tra lector lea) . 
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1 1 JO Tocionaphyslcl (l'lalo Toclunlci) 

CIIUSTAL 5THUCTUPC Ol r A SIIOHT LENlVTII TUANSFORM 
l r AULT IN Till! CENTRAL MARIANA THOUGH 
3. D. Simon (Conoco Inc., 1*. O. Dox 12W, RonCa Cliyi 
Oklnhoma 7A60I) and D, M. IHiMong 
Tl» crustal struClurd ol Hut Pagan Practuro Zone, b vwfi 
length iranslorin Mull svsieui In ino conirnl Mariana Troiyk 
was dotoruilnpil from a Joiallod solnnlc refraction study mini 


ocean bottom sclsnionmiars. T3io Merl.uia Trough I* ■ hK k ’ 
arc bailn wills a spreading renter opening ol a half rale ol leu 
Ilian 2 cm/yr. Imurproiallon ol baili lha solnnlc Iravd IWM 
and amplitudes suggcil that Hie crust within Ihu iranilono 
valley Is I to 1,3 kin ihlnner Man oceanic crusi gonoraito »i 
slow spreading neniors away Irom irenslorm Inulu, but » 
thicker thnn fiaciuro zone crust In longer Irani lorni oIImi 
syiioms, Tho crustal miloroiu.es can bo nrcounied for »olWF 
by thickening, rolnilva lo longer uanilarmi, of the lower erw 
by as much as 1,0 km. Oihor major dlfforancos between W 
Pagan shoe I Irruisform syaioin and transform systems el 
greater length arai (11 iho iraniillen Irom Pagan iranslwn 
emu to ocoanlc crust Is only 2d) la tJ) km wide compand tor 
lo 10 km for longor Irani lor ms, (]) lha 30 mgal lr» *» 


gravity anomaly over lha Pagan Irons term vol lay Is half ***** 
ol longor irnnslormi, and (3) whereas balhymetrlc rW* 
parallel to longer iraniform systems ara underlain by HP 


donsliy material, the enilra valley ol the Pagan ,ran *£UI 
system Is undorlaln by high deniliy materiel, i™* 
alllerencei can be or plained by the different thW m “ 
peopcrlloi of Iho third wall at Me spreading cenwr/lr»ni™i" 
Intersect Ians, end Its effect on crustal accretion. As tha wire 
wall becomes colder, the crust bKomoi thlnnor, tha free ■* 
gravity anomaly U larger, the transition from transform w 
ocoanlc crust Is wider, and the bn thy mo trie rails! across »• 
valley Is greater. No slant llcnnl dllleience was obiKJf* 
between crustal structure In the transform zone compared « 
tha fracture zone portion of the Pagan Irenslorm sysla"- 
(Plate tectonics, Iranslorm faults, crustal structum 
occrellen). 


Qaophya. llouogx. Bar., vol. 27, MU 
Paper 026021 
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NSF Directors 
Asked to Resign 

Edward A. Knapp, die Reagan administra- 
tion's appointee to replace former NSF Direc- 
tor John Slaughter, who left ihc post to be- 
come chancellor of the University of Mary- 
land, has asked for, and received, die 
resignation of Deputy Director Donald N. 
Langenberg, Knapp has also requested the 
resignations of Assistant Directors Francis S. 
Johnson (astronomical, atmosphere, earth, 
and ocean sciences) and Eloise E. Clark (bio- 
logical, behavioral, and social sciences). This 
leaves only one post at the top management 
levels of NSF: the assistant director for math- 
ematics and physical sciences — a post held, 
until Slaughter's resignation, by Knapp. The 
new director is the only one of the former 
top managers remaining; no assistant direc- 
tors have yet been named. 

On the surface the management changes 
appear to be a bit fast, a 'clean sweep,' as it 
were. Knapp is a former Los Alamos asso- 
ciate of President Reagan's science advisor, 
George Key worth II. Further, Knapp's name 
was not on any of the lists of directorial can- 
didates proposed by the National Science 
Board. Normally, NSF directors are chosen, 
more or less a politically, for their abilities as 
scientists, not necessarily as managers. Knapp 
had been at Los Alamos for 24 years before 
joining NSF a few months ago. He came 
from a job as head of the Accelerator Tech- 
nology Division. Thus, the picture at the NSF 
may look to the casual observer ns a 'shake- 
up' of sons. 

For a few days after die announcements 
the rumblings could be heard throughout die 
ranks of middle and lower management at 
NSF. At the National Science Board, which 
governs and advises NSF activities. Chairman 
Lewis M. Branscomb said, ‘I fear the manner 
in which these personnel decisions were made 
and announced will exacerbate our ability to 
find highly qualified candidates who will ac- 
cept’ (Science, Dec. 24, 10H2). 

But, Branscomb also acknowledged (hut 
the new director should be able to select his 
staff. Tiie director, deputy director, and as- 
sistant director positions at NSF arc custom- 
arily filled by presidential appointment, and 
it would be premature to judge Lhe political 
motivation before the posts have been filled. 
Fill llit: it iioic, ill even iiikliiiKc, trxurpl pci- 
haps in the case of Eloise Clark, who will re- 
main at NSF for a while, there were mitigat- 
ing circumstances affecting die resignations. 
Donald Langenberg is to become the Chan- 
cellor of the University of Illinois, Chicago 
campus. Geophysicist Francis Johnson had al- 
ready made it known tlinL he was returning 
to the University of Texas at Dallas. 

For the present the NSF budget has not 
been subjected to overall reductions; NSF got 
iu appropriations this year nnd did not have 


to await a congressional continuing resolu- 
tion. According to Branscomb, *. . . the Presi- 
dent has apparently given high priority to 
NSF . . .' (Science, Sup.), and the next fiscal 
year budget may be increased, even in the 
area of the social sciences. Feelings within die 
earth sciences community range from hesita- 
tion to disquiet, because the specifics and pri- 
orities Tor future NSF programs remain iu 
question. After ali, the National Science 
Foundation is noL set up to manage science; 
projects supported by NSF funds are, for the 
most part, unsolicited research proposals. Ac- 
cording to a recent discussion of the Reagan 
administration's position with regard to the 
NSF, however: The Presidential Personnel 
Office, the White House unit responsible for 
presidential appointments, has long wanted 
Reagan apprentices in the Foundation and 
applied pressure on Knapp to request the 
resignations,’ (Science, sup,). In another pub- 
lished report it was staled that 'A chief con- 
cern is that it (the removal of all nppareni as- 
sistant directors) will make NSF more subject 
to the political whims of future administra- 
tions,' (Cftem. Eng. Neva, Dec. 20, 1982). 

Recently, at the 20Ui anniversary of SLAC 
(Stanford University Linear Accelerator Facil- 
ity). Presidential Science Advisor Keyworth 
gave his views of what he described as a ma- 
jor problem to be overcome; that is, the atti- 
tude of the American scientific community. 
According to a report of his comments ( hi- 
dust- Res. Develop., Dec. 1982): 'Our result of 
the abundant Federal funding of past dec- 
ades . . . (argued Keyworth) ... is the feeling 
among researchers that they need not pay at- 
tention to the profit incentive. . . . The cornu- 
copia of 1960's science plainly is gone forev- 
er; the new order, even in basic research, in- 
volves a truly haitlnosed evaluation of Lite 
real value of individual research projects.' In 
the same repent, however, George Keyworth 
was quoted us saying that Lhe United States 
has 'The strongest basic research enterprise 
that the world has ever known ... a resource 
of such ini)Kirlancc that there's m> qucMinn 
about out high priority to protect and main- 
tain it - (hiiUi\t. He s. Develop, sup .).— PM It 

Tapping the 
Magnetosphere 

Scientists may have louitd a way to tap the 
earth's magnetosphere to help power global 
communications. A team of scientists and en- 
gineers from Lockheed's Palo Alto Research 
Laboratory, from Stanford University, and 
from the U.S. Office of Naval Research re- 
ported at the recent AGU Fall Meeting/ASLO 
Winter Meeting that they have confirmed a 
long-held theory that man-made very low fre- 
quency (VLF) radio waves move along the 
earth's magnetic field lines to great altitudes 
within the magnetosphere and dislodge elec- 


trons into the ionosphere. The confirmation 
of the theory aids in the understanding of 
communication disturbances caused by in- 
creased sunspot activity and broadens the po- 
tential for advancement in new forms of ra- 
dio communication. 

The magnetosphere is the region of space 
where the earth’s geomagnetic field is con- 
fined by the solar wind. The ionosphere, clos- 
er to the earth than the magnetosphere, is 
that part of the earth's atmosphere thaL con- 
tains free, electrically charged particles. 

Radio communication could be improved 
by using magnetic field lines to capLure and 
amplify VLF radio waves 30-40 dB— more 
than 1000 times— by using energy drained 
from electrons precipitated from the earth's 
radiation belts into the ionosphere, according 
to Joseph B. Reagan, manager of die Lock- 
heed Space Sciences Laboratory. VLF com- 
munication uses radio waves with long wave- 
lengths that travel across large portions of the 
earth. 

The process of dumping electrons from the 
earth's radiation belts into the upper iono- 
sphere occurs constantly. The earth's near- 
space environment Is a complex equilibrium 
of inputs, primarily from the sun, and losses, 
which occur as electrons are drizzled out of 
the radiation belts. This drizzling can be 
caused both by natural events and by trans- 
mitters on earth. However, the magnitude of 
the human-induced effect was unknown until 
Reagan's team successfully linked the effect 
of electron precipitation directly to an earth 
transmitter. It is possible, Reagan estimated, 
that under some conditions high-power trans- 
mitters induce half of the electron precipita- 
tion. 

For many years it lias been known that 
transmissions from high- power sources could 
penetrate through the ionosphere and leak 
into the magnetosphere, interacting with the 
electrons along the Van Aileu belts. However, 
the waves of these transmissions can be am- 
plified, resulting in an alteration of the pilch 
angle of the electrons and thus the precipita- 
tion of electrons front the magnetosplteric 
field lines. Until the present experiment, 
dubbed SEE? for Stimulated Emission or En- 
ergetic Particles, this cause and effect had not 
been definitively shown. 

SEEP sc ic u lists employed three Navy VLF 
transmitters and one operated by Stanford in 
Siplc. Antarctica, lo send a predetermined 
pattern of signals — 3 seconds on, 2 seconds 
off— into the magnetosphere. The signal pat- 
lern traveled along the earth's field lines and 
were then 'duplicated in the form of elec- 
trons entering the ionosphere over a region 
several hundred miles long,* Reagan said. 
'When these freed electrousenter the iono- 
sphere, they create a miniature aurora bore- 
alis— small light emissions— that can be de- 
tected by an airgbw photometer,' Reagan 
noted. 'In addition, X rays are released thai 
can be picked up by a mapping X ray spec- 
trometer.’ 

Reagan said that ongoing magnetos plieric 
research will 'help us belter understand the 
physics of the magnetosphere and the ebb 
and flow of the radiation belts. When we 
fully understand this process, there is the po- 
tential of expanding communications into the 
region.' 


IAHS Notes 

Nominations from national committees and 
commissions for the International Association 
of HytlTological Sciences (IAHS) elections— to 
be held in Hamburg, F.R.G., during the 
XVIII General Assembly of the International 
Lin Ion of Geodesy and Geophysics, August 
IB-27, 1983 — should be submitted as soon as 
possible to J. C. I. Dooge, Department of Civ- 
il Engineering, University College, Upper 
Merion Street, Dublin 2, Ireland. Dooge is 
chairman of the IAHS nominations panel. 
Others on the panel are Dr. Bogoiavlensky, 

N. B. Ayibotele, Dr. Rodier, and Mark Meier. 

In addition, nominations from national 
committees for the 1983 International Hy- 
drology Prize will be open until April I. 
Nominations should contain a statement (up 
to 1000 words) describing the qualifications 
and merits of the candidate. By definition, 
candidates should have made an outstanding 
contribution to the advancement of hydrolo- 
gy. Send nominations to IAHS Secretary 
General John C. Rodda, Institutes of Hydrol- 
ogy, Wallingford, Oxon 0X10 8BB, UK. 

The working group on the IAHS reorgani- 
zation, chaired by G. Kouvfics, produced a 
draft report that was discussed at the July 
1982 IAHS First Scientific General Assembly 
at Exeter. As a result of those discussions in 
commissions, in tUc IAHS bureau, and in the 
IAHS plenary sessions, proposals will be 
made at the Hamburg meeting to amend die 
IAHS statutes and bylaws. In accordance with 
the existing statutes and bylaws, details of (lie 
proposed changes arc contained in the De- 
cember issue of the IAHS Newsletter. 


Geophysicists 

Murray J. Baron became the dircanr of the 
EISCAT (European incoherent Scatter) Sci- 
entific Association this post fall. He is nn 
leave of absence from SRI International, 
which is based in Menlo Park, Calif. The for- 
mer EISCAT director. Tor Hagfort, has as- 
sumed the position of director of the Nation- 
al Atmospheric and lonosplierir Center 
(NA1C) at Cornell Lhtiversiiv. Jtlrgen Rdttger, 
of lhe Max Planck Institute Tor Aerononn, 
has been appointed EISC.M a vtoci.iie direc- 
tor. 

Cinna Lomnitx, professor of seismology at 
the National University of Mexico ami a 
member of the Instituiu de Invest igacioucs 
en MaieiUMiiias Aplicadas y cu Si sic mas, bus 
been appointed corresponding member of 
the Academy of Sciences of Chile. He is a 
member of the Mexico Academy of Sciences. 

Hans A. Panofsky, .in AGU Lite Fellow, re- 
tired September I as Evan Pugh Professor 
Emeritus of Atmospheric Sciences at Tlte 
Pennsylvania State University. Contributions 
are invited to the Hans A. Panofsky Scholar- 
ship Fund, established at Penn State to pro- 
vide scholarships for outstanding students in 
meteorology. Checks payable to The Pennsyl- 
vania Slate University and designated to the 
Panofsky Fund may be sent to the Office of 
Gifts and Endowments, Old Main, Univeisity 
Park, PA 16802. 
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The Properties of 
Groundwater 


G. Mauhess, Wiiey-Inlerscieiice, New York, 
xii + 406 pp.. 1982, $4fl.95. 


Reviewed by Frank T. Carttccio 


Scientists and engineers concerned with the 
environmental aspects of groundwater fre- 
quently require a comprehensive reference 
text that provides an overview of the perti- 
nent problem, appropriate decision making 
criteria and a guide to relevant references. 

The Properties af Groundwater, translated from 
the German by John C. Harvey, is a welcome 
addition to the select books currently avail- 
able in this field. The book occupies the 
niche that lies between Hem's classic Study 
and Interpretation of the Chemical Characteristics 
of Natural Water. (U.S.G.S., Water Supply Pap. 
1473, 363, pp., 1970), Stutnm and Morgan's 
Aquqiic Chemistry (John Wiley, New York, 780 
pp., 1970), and Freeze and Cherry's Ground- 
mter (Prentice-Hall. Englewood Cliffs, Nij., 
604 pp,, 1979). The level of presentation,: 
coupled with the cost, may lluiU the use of. 
the book to advanced seminar; courses and; 
more appropriately, as a 1 solid reference text 
for sden lists and researchers concerned Wit|i 
water and water- quality,. Tha table of con- 
tents is well indexed and Is structured to al- 
low, the reader to review effectively the sub- 
ject matter. • , ' •' 

The book is divided into four sections. In 
tne first section, the physical and geochemical 
nature, of water, is reviewed as well as the* 
physical chemistry of solutions [arid mineral ' 
equilibria; Mauhess pays’ particular audition 
to near-surface 'geocneinical prOcesses and re- 


lates soil-gas composition to groundwater 
quality. A background in geochemistry, al- 
though not necessary, would facilitate the 
comprehension of the material presented. 

The second chapter emphasizes rock-water 
interactions and the chemical factors affecting 
die distribution, nature, and concentration of 
various chemical and ionic species. The au- 
thor presents material gleaned from a variety 
oF sources within the context and framework 
of an interrelated atmospheric-rock composi- 
tion-biologic processes model and discusses 
the roles of die relevant parameters in water 
quality determinations. The various biologic 
processes operating in the soil-near surface 
environment are shown to influence ground 
gas composition, which in turn is related to 
the causal water quality controls. One gains 
4n appreciation of die degree to which a ma- 
ture soil profile, and its associated microbio- 
logic community, affects the ultimate ground- 
water chemistry. Researchers concerned with 
the reclamation of disturbed lands would find 
this section (and the beginning of chapter 3) 
most useful in understanding the various in- 
terrelationships afforded by. the nchr-surface 


bipiogic processes, the Importance of vegetn- 
lion in the total reclamation procedure, and,, 


the direct arid indirect effects of organic mat- 
ter on water, quality. Matthess provides the 
reader with a refreshing insight into these 
n ear-surface processes and .the Important role 


they play In affecting water, .chemistry. 
Throughout, the author uses numerous rele- 
vant ewe histories to illustrate the pertinent 
water quality variations and mechanisms pf 
control. The chapter concludes tvith.a good, 
overview of the rnatj-mdde. factors timt affect 
water quality .iliaLrange from the. Indirect ef- 
fects of changes in ihi composition of the at- 
inosphereito the direct effects af disdiaigmg 


organic and radioactive wastes to the environ- 
ment. 

In the next chapter, the origins and occur- 
rence of groundwater are discussed, begin- 
ning with precipitation quality variations, per- 
colation water chemistry, and continuing with 
an excellent overview of the hydrachemical 
mechanisms responsible for (he numerous 
water quality variations. A variety of major, 
minor, and trace element constituents are dis- 
cussed in terms of their natural occurrence 
and the factors that control their levels nf 
concentration. 


A relatively brief attempt is made to char- 
cterize aroundwater Quality in terms of the 


acterize groundwater quality in terms of the 
chemistry of the aquifer. Understandably, die 
author restricts his aLtempts to broad general- 
izations and confines categories to regional 
hydrogeologic units. Nevertheless, distinc- 
tions between the water quality variations are 
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related to the aquifer materials and provide 
the reader with a starting point from which 
to seek additional Information. 

The final chapter, dealing with the classifi- 
cation of groundwater and methods of pre- 
senting daia f is an excellent and complete re- 
view of the various techniques available la 
perform these functions. A wide range or pic- 
torial and multivariate diagrams are discussed 
and illustrated to provide the reader with an 


appreciation of the strengths and weaknesses 
of the various methods of depicting water 


of the various methods of depicting water 
quality data and classifying groundwater- Fol- 
lowing, water classification schemes based an 
origin, dissolved constituents, nnd potential 
use are. presented and are reviewed in terms, 
of applicability Tor a particular use. Errors in 
maximum permissible concentrations for 
some dissolved constituents in potable water 
could have been avoided by using more re- 
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cent U.S. drinking water standards (the au- 
thor cites the 1962 standards, which have un- 
dergone several revisions). These minor 
points aside, litis chapter contains a compre- 
hensive and thorough discussion or methuds 
used to illustrate and group water quality 
data into meaningful classifications. 

One major advantage this book has over its 
American counterparts is the degree to which 
foreign literature is cited and used in the dis- 
cussions. Or the approximately 9S5 refer- 
ences, more than half arc foreign. Thus, in 
addition to an exposure tu the studies report- 
ed in llic foreign literature, the reader gains 
an appreciation of how the European school 
discerns die causal effects of water quality 
variations. 

Upon this blend of an American and Euro- 
pean information base, Mat th ess develops 
some interesting and novel insights into the 
properties of groundwater. This ixwk is rec- 
ommended as an addition to your library of 
reference texts. 


Scientific Basis for 
Nuclear Waste 
Management 


J. (i. Moore (eel.), vol. 3. Plenum, New York, 
xvii + 632 pp.. 1981. $49.50. 


Reviewed by Newell J. Trask 


Frank T. Caruccio is with the Department of 
Geology, University of South Carolina, Columbia, 
S.C . 


As a result of the Reagan administration's 
commitment to nuclear energy as a signifi- 
cant future energy source and of attempts by 
the 97th Congress to grapple with legislative 
aspects of the problem, increased attention 
has focused recently on the problem of safely 
disposing of nuclear waste. These proceed- 
ings of the Third Symposium on Nuclear 
Waste Management of the Materials Research 
Society provide insight into the staLus of in- 
vestigations on the subject as of late 1980. As 
with volumes I and 2 of this series, the 77 
contributions are all short progress reports of 
ongoing research with the emphasis fittingly 
on materials science. Readers who wish exten- 


Geophyslcal Monograph 26 


ISBN 087590-051-8 1982 


Heterogeneous Atmospheric Chemistry 

David R. Schryer, editor 




A single volume dealing with the 
dynamic chemical processes of the 
atmosphere: clusters, mioropartlcles 
and parties, gas-solid Interaction, 
aqueous studies,— the heteroge- 

neous reactions In the atmosphere. 
32 papers devoted to an exchange of 
Ideas, Information and methodologies 
from the many fields directly and Indi- 
rectly related to the newly emerging 
science ol Heterogenous Atmospher- 
ic Chemistry. The papers Include re- 
views and new research results. Liter- 
ature on multiphase processes has 
bean extensive but scattered. This 
comprehensive volume Is valuable 
both to those actively engaged In this 
study and to those not yet Involved 
because of the difficulties encoun- 
tered by the dispersion of the litera- 
ture. 


• 280 pp • illustrated • $27 
AGU members entitled to a 30% discount 


Order from: American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, D.C. 20009 


sive background material on the nrnlik-iiis ol 
nuclear-waste management and riis|insal. de- 
tails of specific sites, or overviews of the pro- 
grams of research in this emtiury and abroad 
pill have to look elsewhere. 

The prevailing strategy for waste disposal 
in mined repositories in most emu it lies uses a 
system of independent barriers that block or 
resist the migration of radionuclides away 
from the repository. The pi ind|Xil hat t iers 
are a waste package, a conservatively de- 
signed repository, and a geologic environ- 
ment conducive to waste isolation. In terms 
of potential processes, the main ones taking 
place within the three bairicrs are (I) leach- 
ing of the waste and reaction with IhtkU 
which penetrate die waste package; (2) reac- 
tion, precipitation, or solution of radionu- 
clides with ambient waters and minerals at 
initially elevated temperatures; and (3) trans- 
port with attendant interaction along hydro- 
logic How paths at low concentrations and 
temperatures in the Tar field, respectively. 

These proceedings devote llic most space 
to the first line of defense: the waste lorm 
and the reactions it may undergo in its imme- 
diate vicinity. In addition to physical descrip- 
tions of waste forms and production process- 
es, there are sections oil leaching, indiaiinti 
effects, and natural analogues. Both commer- 
cial and defense high level waste arc includ- 
ed, and there is a section on uoii-high-lcvcl 
waste. Within the category of high-level 
waste, borosilicate glass and alternative waste 
forms, including spent fuel, receive approxi- 
mately equal treatment. 

Compared with the earlier volumes, these 
proceedings devote increased space to the 
mechanisms of waste-farm leaching. Several 
papers describe highly sophisticated surface 
and near-surface analytical techniques being 
used to study the reaction layer that forms on 
die solid waste during exposure to an aque- 
ous environment. Much remains Lo be 
learned about these mechanisms, especially at 
elevated temperatures and in the presence of 
additional phases used for canisters or over- 
packs. A series of pajjers describes a variety 
of metallic, ceramic, and pulymeric materials 
under consideration for use as waste contain- 
ers; other papers discuss the possible use of 
days, zeolites, and oilier materials as backfill. 
The effects of prolonged radiation doses un a 
variety of glasses and minerals arc also ex- 
plored, but linn conclusions aim til these cl- 
fects are not yet possible. 

The diversity and complexity of the re- 
search reports reemphasize how tliihmli it is 
to simulate the functioning of an under- 
ground radioactive-waste repository I'm time 
periods of thousands or years. Derision-mak- 
ers must rely on simplified but conservative 
models of repository performance reported 
on in other publications. These models pre- 
dict environmental impacts fnim decommis- 
sioned repositories well within acceptable lim- 


its. Ill situ tests nl Ifpnsitnix I millions at 
lll.ll sites, Ii|ii-I.ililig expel irttie, .lllil 
tonlinued lain it .id m .mil thrmi-iii wotk 
mu It as that i e| mi led in these pinicediiigs 
.lie needed In eilstlte that model i ah nl.iitims 
ate i east it table and that on siguilii ,mi pin-, 
niiiueiia have been uvei looked. 


Newell J ■ Tw*k n with the I'.S. (frvi/mp, al Snt- 
rev. Union. VngiMu. 


New Publications 


Items listed in New I'uMkaiimis tail he 
ordeied diivtily hum the |iiihlis]m; they are 
nut available ihlotigli Aid 1 . 


Atlvauen iu llydimtinur, vol. 13, V. T. Chow 
(Ed.), Academic . New York, xi + 393 
pu., 1982. S. r i3.nn 

Boundary Element Methods in Solid Mrehnuics, 

S. L. Crouch and A. M. Siuriieltl, George 
Allen & Lhtwin, Boston. Mass., xii + 322 
pp.. 1983, S 30.00. 

The Boundaiy Integral Equation Mrthml fur Pa- 
rma Media Flow, \, A. Liggett and I*. 1..-E. 
Liu, George Allen A- Unwin. Boston, 
Mass., xi + aSB pp.. I!1H9, $3fi.0U. 

Circulation in the Cmslal Ocean, G.T. Gsnnady, 
Environ. Fluid Mech., 1). Kcidcl, I ling- 
ham, Mass., xi + 279 pp., 1982, $52.5(1. 

Comfmrati ve CryUal Chemistry, K. M. Ihl/Cll and 
L W. Finger, Wiluy-Interscieiu e, New 
York, xv + 231 pp.. 1982, $13.95. 

Geophysical Mapping of Buried Prernmbrian 
Rocks in the Cloiicuny Aren, Northwest 
Queensland, A. j. Mutton and R. A. Al- 
mond, Rep. 210, OMR Microform MF95, 
Bureau of Mineral Resources, Canberra 
City, A.C.T., Australia. 

Migration of Geophysical Data, E. A. Robinson, 
International Human Resources Devel- 
opment Corp., Boston, Mass., x + 208 

pp.. moo. 

Afoinif St. Helens Eruption . i of lU/ftf: Atmospheric 
Effects and Potential t'.limitie Imfmrl, R. E. 
Newell and A. Deepak (eds.), NASA, 
Washington, D.G., xxvi -I- 1 19 pp., 1982, 
$6.00. Order from Department 36-F, Su- 
perintendent of Documents, Washington, 
D.C. 20402; refer to stock number 033- 
000-00857-1. 

Nor Any Drop to Drink, W. Ashwotth. .Summit. 
New York, 272 pp.. 1982, $6.95. 

Petrology of the Ocean Floor, R. Ilekiiiiaii. 
Orranngr. Srr., vol. 33, Elsevier, New 
York, xiv 4 393 pp., 1982, $93.(10. 

Physical Properties uf Crystals, J. E. Nye, Oxford 
University Press, New York, xiii 4- 322 
pp.. 1979. 

Pulse Catling ill » 1 » 

temalinnal Human Rest ill ices Develop- 
ment Corp., Boston, Mass,, vi +• 89 pp., 
1982. 
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482-6903 In the Washington, D.C. area 


Prepayment by check, money order or credit card la required for all orders under $ 50 . 
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There are no discounts nr com missions an classi- 
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lish ed weekly an Tuesday. Ads must lie received In 
writing on Monday. 1 week prior to the date of 
publication. 
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University of Kentucky department of Geolo- 
gy. pie Department of Geology invites applica- 
tions, for two tenured track Assistant Professor level 
positions. Both appoinlmenis are for soft rock geo], 
oguu preferably with some experience in indimry 
and interests including one or the following: aed- 

Imenrnlntrv ltmiimnhu _ 


y-— "'“Witra UI 1C Ul me lOUUWUlRj aCQ- 

Imentology, stratigraphy, carbonate peirobwy. or- 
pnic ge« tiernljiry, or isotope geology. The succeas- 
ful applicant! would be required to partidpaie tn 
acuve research, supervise graduate students and 
trach graduates and undergraduates. Familiarity 
with quantitative techniques is desired; Department 
has access to a variety of computational devices. Ac- 
ademic vitae and names or three references should 
ue sent to Dr. Lyle Sendlein, Chairman, Search 
Committee, 921 Patterson Office Tower, University 
of Kentucky. Lexington, Kentucky 405066027. 
Closing date is March 1. 1983. Both appointments 
are to commence In August 1083, but an earlier 
da 'er |, ay he considered. Salary is negotiable. 

.The University of Kentucky is an equal onportu- 
nity/afnrmaiive action employer. 


Department Head/Toxu A&M University. The 
Department of Geology ii engaged in a nationwide 
search Tor a new Department Head with the antic! 
paled starting date being September I, 1983. The 
position is open as to salary, rank and area of Inter- 
est- We are seeking a person with a national or in- 
ternational reputation In the geological sciences who 
would take over the leadership of our research and 


acuity currently numbers twenty three and 
ease by three by the Fall of 1983. Construc- 
tion started In January, 1983 on a 60,000 square 
foot addition to the Halbouty Geosciences Bulldln 



Research Faculty Positions in Oceanography/Unl 
of Southern California. Applications arc 
Tor three research facility pusitions. Indlvu 
uala with established records of excellence in sca-f 
Ing research programs In biological, geological, 
chemical and physical oceanography are sought. 
{cast one appoint incut each In geological oml biok 
>™l oceanography is planned, Individuals applying 
should have coastal oceanography as llidr major 
geographical urea of interest. Special attention 
would be given to applications from Imcrdisdj 
ary teams, c.g. p in benthic boundary layer studies, 
interaction of plankton anti circulation, chemical/ 
biological transformations, etc, These positions c» 
ry a commitment of up to 50% or salary from US 
sources. AoDointments arc expected to be made t 


Dr. Richard Du 


... ^ - "«•— r~y-, The traditional strengths of 

the department are in the areas of stratigraphy, sed 
imcniation, paleontology, structure-iectonophysics 


Univcrsit 


ItKilTKlNS AVAIL ABLE 




cra Ph«U"on the relationship 
KxJrnicnLatfun and stratigraphy to structural set 


Postdoctoral Positions In Planetary Studies. The 
Laboratory, for Aimoipltcrk and Space Physics at 
die University of Colorado has openings for two 
"ctorai appointments. One appointment will 
study of Voyager observations or planetary 
rings. The other appointment will be In the field. of 
planelanr atipospheres: aeronomy, radiative trans- 
fer, and doud chemistry and mkrrophysk*. Th e 
Laboratory For Atmospheric and Spare Physics is in- 
volved with the acquisition, analysis, and under- 
standing of IDBcecraft obtervalinns nf uil» ,«.u. 


and engineering geosciences. Our strong ties with 
Industry arc reflected in the level of financial sup- 
port and job* for our students. If you would like to 
be considered for this position, please submit a re- 
cent resume along with the names of at least three 

nrnntif uiHa uni uiiIIIm. < _ i. _ i. 


mcndaiion. Send Application! To 


Dr. Robert Douglas, Chairman 


Department of Geological Sciences 
University of Southern California 
Los Angeles. CA 90089-074 1 
USC is an equal opportunity/affirmative action 
employer. 


ine-tnad effort in the 

ot ** n . lead! 

Sf ^ I ^ d l FS re, *. ,n The oepan 

rf •*n» lifting 
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i^ifiedpenOn* should submit a rentne, names 
„ u ■ aWfffltot of research Inter- 




abjecu. uirccnt acuve missions include Voyager. 
Pioneer Veniu, qnd Galileo. Applications are invited 


hairman, Search Committee 
Department of Geology 
Texas A&M University 
College Station, Texas 7784S. 

action 1 cntfSojw Bn e 9 uak, PP orlun,| y affirmative 


. . , — 7" " — ~ ■ r.pp.itouvjni are invtieu 

trom graduating students and recent graduates with 
experience In one or more of the above areas. The 


uons lor a tenure track position hl the assistant 
fessor level in isotope geology. The applicant's f 
of specialty may be stable or radiogenic Isotopet 
The successful candidate will be expected to tea 
undergraduate and graduate courses and rondv 
hii/lier own research program. 
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s/ner own research program. 

CutTem research at the Untverallv of Wyomln 
eludes: crustal evolution In the< Areheah and P 


■includes: crustal evolution in the Archeart.and I 
terozoicl the systematlcs or pragma; canumlnatfc 
carbonate dlagenerii; fluid-rack Inleracdoni arM 


tectonic evojullon of compress loft aland' ex tens! 
“SB** bei«». We hope U>e ’ success fulcdnd ids 
will cprrtplemem thejn stud leg. Well ai&n&l 1 
strang, .Independent' program, Apnlicdrits snb 
Submit a vita," transcripts, a lottrtT 




gHW’srasi'nHua 






January 18, 1983 EOS 


Research Positiona/Lunar and Planetary Laborato- 
ry. The Lunar and Planetary Laboratory at the 
university of Arizona has research positions open 


for Planetary Scientists, with Planetary Astronomy 
and Planetary Geology being areas of greatest inter- 
est to the Laboratory at this time. Researchers al the 
Laboratory have access to the University's observa- 
tories, a wide range of astronomical instrumenta- 
tion, a complete collection of planetary images, com- 
puters and laboratory facilities. The research ranks 
m the Laboratory, namely Assistant Planctaiy Scien- 
tist, Associate Planetary Scientist, and Planetary Sci- 
entist parallel the tenure track ranks of Assistant. 
Associate and Full Professor. The Laboratory is in- 
terested in making appointments ai Lite Assistant or 
Associate Planetary Scientist level. These are not 
lenurable and not state-funded positions. Salary lev- 
els are commensurate with equivalent tenure-track 
ranks. Researchers in these positions will be expect- 
ed io supply a significant portion ur all of their sala- 
ries through their grams and contracts. 

Applicants should submit a curriculum vita, list of 


publications, and the names of three references by 
April 30, 1983, to L. L. Wilkening, Director, Lunar 
and Planetary Laboratory. University of Arizona, 
Tucson, Arizona, 85721, 

The University of Arizona is an equal opportuni- 
ty, affirmative action employer. 

Faculty Teaching and Research PosItion/InstUute 
of Marine Science. University of Alaska, Fair- 
banks. Research interests should Include the nu- 
merical modeling of estuarine, coastal and open 
ocean physical oceanography in subpolar or polar 


cal modeling. Ph.D. degree in physical oceanogra- 
phy is preferred (or iu equivalent In training or 
experience). Rank and salary will be deternuned by 
experience. Candidates should send resume and 
names of three referees to: Dr. Vera Alexander, Di- 
rector, Institute of Marine Science. University of 
Alaska, 99701. Closing Date March 15, 1983. 

The University of Alaska is an EOAA Employer 
and Educational Institution. 

Your application for employment with the U of A 
may be subject to public disclosure if you are select- 
ed as a finalist. 

University of Alberta/Theoretinl Geophysi- 
cist, Applications are invited for the positions of a 
Postdoctoral Fellow or Research Associate in the 
field of theoretical studies of direct and inverse 
problems in seismic wave propagation for complicat- 
ed geological structures. The positions are available 
Immediately and are initially for a one year period 
with the possible extension lor a secontl year. 

The annual salary for die Postdoctoral Fellow po- 
sition is in the $I7,000-$[9 I 500 range. The mini- 
mum annual salary for the Research Associate is 
$24,000. 

Interested applicanu should submit a resume, a 
summary of research interests and arrange for 
three letters of reference to reach 

Dr. F. Hron or Dr. M. Kazavy 
Department of Physics 
University of Alberta 
Edmonton, Alta., TGG 2J 1 
Canada 

from whom further pai titulars can be (■bt.iined. 

EOS 

Transactions, American Geophysical Union 

Send double-spaced manuscripts (fruit copies) to 
Eos, AGU. 2000 Morid.i Avenue, N.W., Wash- 
ington, D.C. 20009, oi semi llicnt directly In one 
of the associate cdilois with a copy to the above 
address. 

Editor! A. F. Spilhaus, |i Associate Editorsi 
Marcel Ackerman, Maiv P. Aiwleison, Pctci M. 
Bell (News), Kevin ('.. Burke, Bruce Due, Robeii 
H- Esther (History), Arnold L. Gordon, Gerard 
Lachapclle. Christopliei T. Russell; News Wrll- 
en Barbara T. Richnimi; Editor's AssisUmli 
Sandra R. Marks; Eos Production Slaifi Patricia 
Bangcrt, Margaret W. Con cl ley. Erie Garrison. 
Janies Hchbleili waitc, Due Sting Klin, Vivian 
Nclsun, Michael Si-Invar lr. 

Advertising that meets AGU standards is accept- 
ed. Contact Robin E. 1 Julc, advertising coordi- 
nator, 202-102-0903. 

Eos, Transactions, American Geophysical Union 
(ISSN 0090-3941) is published weekly by llic 
American Geophysical Union from 2000 Florida 
Avenue, N.W.. Washington, D.C. 20009. Sub- 
scription price lo members is included in annual 
dues ($20.00 per year). Information on institu- 
tional subscripdons is available on request. This 
issue $5.00. Second-class postage paid at Wash- 
ington, D.C,, and at additional mailing offices. 

Copyright 1983 by llic American Ceophysical 
Union, Material published in the issue may be 
photocopied by Individual scientists for research 
or classroom use. Permission Is also granted to 
use short quotes and figures and tables for pub- 
lication in scientific books nnd journals. For per- 
mission for any other uses, contact AGU Publi- 
cations Office, 2000 Florida Avenue, N.W., 
Washington, D.C. 20009. 

Views expressed in this publication are Uiose of 
the authors only and do not reflect official posi- 
tions of the American Geophysical Union unless 
expressly staled. 

Cover. Sluahflows are a common, but 
rarely observed, phenomenon In arctic 
and subarctic regions. The photograph 
shows the upper portion of a slushflow 
track in Aiigun Pass, Central Brooks 


Range, Alaska. Approximately 30 such 
events have been observed in this area 
during the last four spring breakup peri- 
ods. The slush, which is highly saturated 
and consequently very dense, releases in- 
stantaneously in a manner similar to slab 
snow avalanches. The combination of 
sleep slopes, high-density material, and 
Confinement within narrow alpine chutes 
produces flow rates estimated at several 
tens of meters per seconds Evidence of su- 
perelevation of the Row (approximately 
10 nv vertical) on the outside curve of the 
bend (left center in photo) implies it. is in 
a supercritical statie. (Photo courtesy of 
Lawrence J. Onisti, associate professor,. 

' D6partmetiLOf Geography, Indiana Uni- 
' versify.)' • ' “. ". 


Chairman, Department of Geology /Louisiana Stale 
University. The Department orGeologv, LSU, in- 
vite* applications for die posit inn of Professor and 
Chairman, to be lillcil during the 1983-81 academic 
year. We are seeking an earth scientist of national 
or international stature with research, academic, or 
industrial experience. The Department is a well- 
equipped, research-oriented organization with a lac- 
ufiy that should approach twenty by 1983. Con- 
struction of a new Geology Building annex is sched- 
uled in begin within one year. LSIT* location and 
strong ties industry make this position particular- 
ly attractive relative in the Department's growth |»- 
tential. 

The successful candidate mini demonstrate out- 
standing leadership ability. Applicants should sub- 
mit to ihe Search Committee their curriculum vitae 
and a statement of their philosophy of governance. 
They should also arrange to have three tetters of 
recommendation sent directly to the Search Com- 
mittee. Preference will be given to applications re- 
ceived by February 15, 1983. Applications, nomina- 
tions, and inquiries should be addressed to; 

Clyde H. Moore 
Chairman, Search Committee 
Department uf Geology 
Louisiana Slate University 
Baton Rouge, LA 70803 ' 

LSU is an equal opportuniLy/affirmaiivc action 
employer. 

Department Head/Physics and Atmospheric Sci- 
ence, Drexel University. Drexel University seeks 
an outstanding individual to be Head of the Depart- 
ment uf Physics and Atmospheric Science beginning 
Fall, 1 983. Applicanu should have extensive re- 
uarch/tcaching experience and should have demnn- 
strated appropriate leadership ability. The appoint- 
ment is non-rotating and the successful applicant 
will be concurrently a Full Professor with tenure. 

Drexel is a private, technological University with 
an enrollment of 10,000, most of whom partidpaie 
in a unique cooperative program. It is located in Lhe 
West Philadelphia Community of University City, in 
close proximity to two other educational institutions 
and a major science center. The Department of 
Physics and Atmospheric Science has 30 faculty, 
plus an average of live visitors per year, and 40 
graduate and 60 undergraduate students. There is 
significant research activity in three major areas: 
Experimental Physics (biophysics, nuclear physics, 
quantum optics, sular energy, solid state physics), 
Theoretical Physics (atomic and molecular physics, 
bin mat hemal its, mathematical physics, nonlinear 
dynamics, unclear physics, quantum optics, solid 
state physics) and Atmospheric Sdcncc (mesome- 
leorology, remote sensing of the atmosphere and 
satellite meteorology). Funding far these research 
activities exceeds one million dollars per year. 

Screening of applicants will begin on March 1 5. 
1983. Nominations or inquiries should he directed 
to: 

Dr. T. K. Lim, Chairperson 
Departmental Head Search Committee 
Department of Physics and Atmospheric Science 
Drexel University ' 

Philadelphia, PA 19104 
15) 895-2717 

DREXEL UNIVERSITY IS AN EQUAL OPPOR- 
TUNITY AND AFFIRMATIVE ACTION EM- 
PLOVER. 

Faculty Posltiona/Unlverslly of Hawaii, (. honical 
Orennupnphrr/Mantif llfif henna. The !)i-] Mil mail 
• d Oceanography ami die Hawaii Insiiiiiie ol Gen- 
pliysksai the University ■ it Hawaii have a joint sup- 
ported. siaic funded, iciuire track faculty |yjsitiun 
available hi any level through lull professor. Quali- 
fied applicant* at c being sought for this position 
with a 1983 stalling date. Candidates with a strong 
leaching and research background with specialties 
in the .it ca; of st.iMr Isnrop** gorhcmUirv ,ind m.i- 
riuc geochemistry arc encouraged to apply, hut all 
applicants ill die 'area of chemical oceanography will 
be considered. The applicant wil he expected to su- 
pervise and support graduate students, leach gradu- 
ate courses, aticl obtain funding for research. The 
Department of Oceanography and the Hawaii Insti- 
tute or Geophysics have excellent research facilities 
house in the new six-story Marine Science Building 
and Lhe Hawaii Institute of Geophysics Building. 
Two nudldc isotope radio mass spectrometers with 
computerized data reduction, micro inlet systems, 
triple collectors and carbonate, silicate, and sca-wa- 
tcr extraction systems arc available in addition to 
complete geochemical analytical facilities with elec- 
tron niicroprobc, SEM-TEM, atomic absorption, X- 
ray fluorescence and diffraction, and organic geo- 
chemical instrumentation. Applicants should possess 
a Ph.D. in oceanography or related earth science, 
and at least hue year of research and teaching expe- 
rience. A curriculum vita, names of Lhrcc references 
and it statement describing research objectives 
should he sent to Dr. Fred Mackenzie, Chairman, 
Search Committee, Department of Oceanography, 
University of Hawaii, Manna, 1000 Pope Road, Ho- 
nolulu, Hawaii 96822. Closing date, March I, 1983. 

Geological Oceanographer/Sediinentary Geoche- 
mist. The Department of Oceanography and the 
Hawaii Institute of Geophysics have a state-funded, 
tenure (rack faculLy position available at any level 
through full professor in the fields of geological 
occanography/marine gcology-geochemisLry, with 
1983 starung date. Candidates with interests In tec- 
tonics, sedlmeniology, or geochemistry In marine 
systems with some experience in the Pacific Ocean 
region arc especially encouraged to apply. The De- 
partment of Oceanography and the Hawaii Institute 
of Geophysics have two research ships, tin extensive 
core collection, and complete marine geophysical 
survey equipment Inducting n Sea-MARC II map- 
ping. Geochcmical-geologlcal facilities Indude fully 


and diffraction, organic geochemical instrumenta- 
tion and two large computers. The candidate will be 
expected to supervise and support graduate stu- 
dents, leach graduate courses, and obtain funding 1 
for research, Applicanu ahpuld possess a PhJ). in 

K logy, oceanography. or related earth science, qnd 
ula have al least one year of research and leach- 
ing experience. A curriculum vita, names of three 
references, and a statement describing research ob- 


wau, Mnnoa, 1000 Pope Road, Honolulu, Hawaii 
96822. Closing date, March 1 1983: 

. Wc encourage applications from women arid 
members of minority groups. The University or Ha- 
waii Is an equal opportunity/aflinnalivo qclion em-' 
plOyer, • , 

Faculty Posidoo/Northwesten) University. The : 
Department of Geological Sciences 1* seeking a cre- 
ative individual whose interests arc Compatible with 
thd existing research strengths or the Department 
These are m the areas of geophysics, tectonics, geo- 
chemistry, sedimentary geology, paleodintafology. 


THEORETICAL OR 
EXPERIMENTAL SPACE PLASMA 
PHYSICISTS 

NASA-MARSHALL SPACE FLIGHT CENTER 
Huntsville, Alabama 35812 

Two positions in theoretical or experimental space 
plasma physics are available in the Magnetospheric Physics 
Branch of the Space Science Laboratory at NASA's Marshall 
Space Flight Center. Either theoretical or experimental 
backgrounds will be considered with a preference given to 
theoretically oriented researchers to complement the exten- 
sive experimental activities of the branch. The Magneto- 
spheric Physics Branch is involved in the analysis of low- 
energy plasma data from the ISEE, SCATHA, and Dynamics 
Explorer satellites, from sounding rockets, and from the 
Space Shuttle (STS-3). In addition, the group is presently 
carrying out the joint development of a variety of active 
space plasma experiments that will be flown on Spacelab 
One, Two, and Six. 

Salaries range -from $34,930 to $41,277 per annum, 
depending on experience. 

Interested applicants may contact Dr. Charles R. 
Chappell at the Marshall Space Flight Center (205-453-3036). 
Forward resumes to the following address not later than 
March 1, 1983: 

NASA-Marshall Space Flight Center 
Space Science Laboratory 
Attn: Dr. Charles R. Chappell, ES51 -R2 
Huntsville, AL 35812 


NASA 


An Equal Opportunity Employer U.S. Citizenship Required 


yVhlle area or specialization is open, candidates 
should have a strong commitment lo graduate In- , - 
situation and research. An appointment to a tenure 
track Assistant Professorship Is anticipated. Appli- 
cants should submit a resume and (he n&mtt of ' 
three referees to; ' ■ 

BJJ.Wood. 

; Department of Geological Science* .i . 

Nortiwestern University.. . 

' Evanston. IL 60201 : : ! 

SI 2-492-34 42. 

• ■ The dosing dale h FebraaryT8 1 .I08S.-v 
An equal opportunity employer.'. 1 


Faculty Puslllona/U Diversity of Washington, De- 
partment of Geological Science*. Position l. The 
department seeks a grolugut with demo mi rated suc- 
cess in reaching introductory geology, whose pri- 
mary responsibility would be to teadi and coordi- 
nate Geological Sciences 101, a large leciure/lnb 
course for non-majors. Rank of Lecturer or Assist- 
ant Professor depending on research experience 
and availability of funding. Beginning September 
1983. 

Position 2. Possible opening for ecologist with 
strong quantitative, theoretical background as well 
as commitment la field related suidfes. Wc arc par- 
ticularly interested in the area of economic geo- 
chemistry. Successful candidate would be expected 
to carry out a rigorous research program as well as 
to contribute to teaching responsibilities at both (he 
undergraduate and graduate level. Assistant Profes- 
sor (tenure-track) rank, beginning September 1 983. 

Position 3. Electron micrqprobe specialist. This po- 
sition Is supported aL the 50% level by the depart- 
ment, and would require the successful applicant to 
provide up to 50% sularysupport front research 
grants or other sources. This Is a non-tenured facul- 
ty position at the rank of Research Assistant Profes- 
sor. Candidates should have a record of successful 
grant-supported research in mineralogy/pctralogy 
involving use of Ihe electron microprobe. The posi- 
tion requires supervision and operation of the mi- 
croprobe facilities, and teaching one course. This 
position trill be available after January 1983. 

Applicants should send viia.leuer of teaching and 
research interests, and names of four references to 
John B. Adams, Chairman, Department of Geologi- 
cal Sciences, AJ-20, University of Washington, Seat- 
tle, Washington 98195 by J March 1983. 

The University of Washington is an affirmative 
action/equfd opportunity employer. 

Hydrogeologist. The Department of Geology at 
Northern Illinois University has an opening for a 
senior, research-oriented scientist lo head a new wa- 
ter/environmenlal research group. The position is 
tenure-track at Ihe rank or Araodale or Full Profes- 
sor. 

The successful candidate will chair a search com- 
mittee responsible for recruitipeiiL of addltiann), an- 
ticipated faculty in environmental and water-related 
sciences. This group, together with current faculty, 
will have primary responsibility for a Ph.D. program 
emphasizing geochemisiiyftyarageology/cnvlron- 
mcnial sciences. 

Available facilities include a departmental com- 
puter (Harris 300). gas and solid-source mass spec- • 
trometer, atomic absorption, and a wide variety of 
geophysical equipment for both surface exploration' 
and dtiwmhole logging. 

Please send resume and the names and addresses 
of three referees to L. D. McGinnis, Dept, or Geolo- 
gjj, Northern Illinois University, DC Kalb, Illinois, 

Northern Illinois University Is an affirmatlve-ac- 
Ifonfequal-oppqrtunily employer. . 

University of Wsshlngton/Meteorbloglst. Possible . 
opening, for rrieltprologist with strong background ' 
in atmospheric turbulence, transfer processes, atmo- 
spheric physics, and experience in field experi- 
ments. The successful candidate.would be expected. ' 
to cany Out an extensive research prograrp, super- 
vise graduate student*, and feac^ counes at. both ! • , ' 
.. the undergraduate ana graduate level*. Assistant 
Professor (tenure-track) rank, beginning September . 1 
1988. Possibility exists to hire.ai she Associate Pro- 
: fessor level. A higher rank is possible for ah exccp- * 
tionally we|l qualified individual, . . 

, Applicants should send vita, letter of teaching bud 
research interests; and names of four references to 
Jootl A. Businger, Chairman, Department of Atmp- 

S aheric. Sciences, AK-40, University 6f Washington, . 
cattle, Washington 98195 by l March 19831 
The University of. Washington is an affirmative 1 
. acdpn/eqbai opportunity employer.; . 


Faculty Positions/The University of Iowa. The 
Department of Piivsic< and Astronomy anticipates 
one or two openings for tenure-track .issirtani pro- 
fessor* or visiting professors of any rank in August 
1983. Preference will be given lo experimentalists in 
any area for (he tenure-track positions. Current re- 
search interests include astronomy, atomic, con- 
densed matter, elementary pari trie, laser, nuclear, 
plasma, and space physics. The positions involve un- 
dergraduate and graduate teaching, guidance of re- 
search students, and personal research. Interested 
persons should send a r4sum£ and a statement of 
research interests, and have three letters of recom- 
mendation sent to SfarrA Committee, Department of 
Physics and Astronomy, The University of rowa, /can 
City. 1 A 322-12. 

The University of lawa is an equal opportunity/ 
affirmative action employer. 


First Announcement 
International Symposium on 
Deep Structure of The 
Continental Cru8t: Results from 
Reflection Seismology 

The conference will be held during dune 
26, 27, 28, 1984, on the Cornell University 
campus In llhaca, New York. The technical 
sessions will cover, amongst others, lhe 
following topics: 

— Reoutta of aolamk: reflection profiling 
of the deep continental crust In 
countries throughout the world, 

— Structure of erogenic belts. 

— Structure of continental rifts, 

— Nature of the Moho. 

—Mechanisms of continental accre- 
tion. 

—State-of-the-art technique? In deep 
seismic reflection profiling. 

A comprehensive proceedings of the con- 
ference will be published. 

Steering Committee of the conference: 
—Muawie Barazangi, Coordinator 

• . Department of Geological ScP 

GflG&S 

CofneH University ' 

Ithaca, New York 14853 
Telephone: (607* M8-8411 Telex 
... No: 937478 v 
—Albert BaRy (Rice University) 

— Robert Hamilton (US. Qeotoglpal 
■ ' Survey) \ 

— Leonard Johnson (U.S. National ScL 
enoe Foundation) 

r-Robbrt Phlnrwy (Princeton UnNerah . 

*y) '■ 

• —Donald Turtotte (Cornell University) 

For additional Information concerning sub* 
mission of abstracts and/or to attend the ; 
conference please contact the Coordinator. 
Participation rrtay be limited.* • 


i >'.:y 
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Faculty FoillEon/Princeton University Department 
of Geological and Geophysical Science!. We arc 
looking lor an exceptionally creative individual in 
the general area of paleontology— stratigraphy — 
xdimeniofogy for tenure-track appointment as As- 
sistant Professor. Rapid increases in understanding 
of the processes and history of the earth’s surfida! 
environment have come about through analytical 
and theoretical advances in many specialities, such 


analytical studies of fossils and sediments, sedimen- 
tation related to crustal tectonics, and mathematical 
analysis of stratigraphic and paleontological data. 
We seek candidates with strong interdisciplinary re- 
search interests in areas such as those listed, with 
the analytical skills and foresight to work effectively 
on the frontier Within the department, the appoin- 
tee should be able la take responsibility for an area 
such as stratigraphy, paleontology, or scdimentol- 
ogy, and provide a broad historical perspective. We 

f ilan to back up this appointment by our program 
or a general expansion of laboratory faculties, as 
appropriate. 

Inquiries should be made to; R. A. Phinney, 
chairman, at die above address, or by phone, (609) 
452-41 00. While later applications will oc consid- 
ered, we would like to have them by the 31st of Jan- 


Physical Oceanography/Memorial University of 
Newfoundland. Applications are invited for a fcc- 
ulcy appointment in physical oceanography which » 
to oc made in the PHYSICS DEPARTMENT for 
June I. 1083, subject to final budgetary approval. 
Rank and salary are negotiable and commensurate 
with the qualifications of the appointee. Consider- 
able research experience beyond a Ph.D. degree u 
preferred. The position offers a challenging aca- 
demic career with stimulating research opportuni- 
ties focussing In the Northwest Atlantic and the Ca- 
nadian Arctic. The Department has an active group 
engaged in field studies of fjords in Newfoundland, 
Labrador and Baffin Island and the submarine can- 
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Labrador and Baffin Island and die submarine can- 
yens of (he Grand Banks, and in the application of 
a numerical sea-ice model to the Labrador Sea and 
Baffin Bay. This group Interacts closely with other 
oceanographers, noth inside and outside the Uni- 
versity, through the Newfoundland Institute for 
Cold Ocean Science. 

Candidates are sought whose primary interests 
■re in theoretical investigations of continental shelf 
and coastal dynamics but ours is a new and growing 
program and qualified Individuals with experience 
in any area of physical oceanography should apply. 
An interest in interdisciplinary research and co-op- 
eration would be an asset. The appointment will tn- 


uary, mas, or earlier, if possible. Applicants mouta 
submit: resume, names of at least three references, 
and a statement of research phiu and priorities. 

Princeton University is an equal opportunity affir- 
mative action employer. 

Postdoctoral Research Associate Position s/Johru 
Hopkins University, Applied. Physics Laborato- 
ry- Positions are available for studies of planetary 
magnetospheres, and for studies of earth magneto- 
spheric and aurora] physics. Selected candidates will 
participate in the analysis and inicmretation of data 
obtained from deep space probes (Voyager), or par- 
ticle, field, and atmospheric emissions data from 
earth orbiting spacer raff. Positions are one year re- 
newable opportunities with flexible starling dates. 
Applications should be addressed to Mr. Stcvan F. 
Sayre. Department LKR-25B, The Johns Hopkins 
University, Applied Physics Lalmratory, Johns Mop- 
kins Road, laurel, Ml) 20707. 1 

An Equal Opportunity Employer M/F. 

Physical OceanocripheriQregaii State Universi- 
ty. Assist. ini or Associate IWcisor, depending on 
experience. Applicants may be obscrvutionalists or 
theoretic Luis but must have a Ph.D. In the physical 
sciences, have demonstrated the ability to conduct 
Independent high-quality rctcarcli and arc expected 
to obtain research funding. Duties include teaching 
and supervision of graduate students. Interested 
candidates should submit a resume and names of 
three references by I March 1983 to: G. Ross 
Heath, Dean, School of Oceanography, Oregon 
State University, Corvallis. OR 97331. 

Affirmative Ac lion/ Equal Opportunity Employer. 
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elude teaching duties at the graduate and under- 
graduate levels. Applications, including curriculum 
vitae and the names of three referees, or requests 
for information should be addressed to: 

Head, Department of Physics, 

Memorial University or Newfoundland, 

St. John's, Newfoundland, Canada, 

AIB 3X7. 

Telephone: (709) 737-8738 
In accordance with Canadian Immiaraiion regula- 
tions this advertisement is directed to Canadian citi- 
zens and landed Immigrants in the first instance. 

Earth Sclencea/Unlveralty of Leeds. Applications 
are invited for two positions available from 1 Octo- 
ber 1983. 

The appointee to the Lectureship in Chemical Ocean • 
ogmphy or Sedimentary Geochemistry would preferably 
have interests in interactions between sediments and 
natural waters, facilities exist Tor elemental and iso- 
topic analyses of sen water and particulate matter. 
Tnc Department is also active in related areas of 
sedimemology, isotope geology, sedimentary ore de- 
posits, theoretical petrology and a range of analyti- 
cal geochemistry. 

The appointee to the Lectureship in Geophysics 
could have qualifications and interests in aiiy branch 
of exploration geophysics or solid earth geophysics. 
Present nclivlilre in these areas include exploration 
scbmology, global seismology and seismicity, palaeo- 
magnetism, tectonophysics, gravity and magnetics 
and electrical methods. 

The Department of Earth Sciences is an integrat- 
ed geology-geachemislry-solidearth geophysics de- 
partment teaching MSc in Gcochemuiry and Geo- 
physics as well as undergraduates, and with a re- 


search school or 30 + students. 

Salary on the scale of £fi375-E 1 3,3115 ;m Hiding to 
age, qualifications und experience. 

Application forms (nut essential) and further par- 
ticulars may be obtained Inmi the RegiMur, Uni- 
versity uE Leeds, Leeds 1,52 9JT, West Yurksliii i\ 
UK. 

Closing date l Match PJSJ (lay lelrgi.iiu in l lie 
first instance if necessary fur candidates mil side ihe 
UK). 


earning faculty appointment in physical oceanogra- 
phy; level of appointment and salary cumnicnMirnic 
with qualifications. Applicants should have a record 
of scholarly publications demonst rating the ability to 
interpret oceanographic observations, and several 
years experience in planning and execution nl 
oceanographic field experiments- Duties include 
leaching graduate level courses in physical oceanog- 
raphy ana supervising research of graduate stu- 
dents. Send curriculum vitae, publication list and 
names of three references to: I)r. Kriulrii h St hou. 
Chairman, Divisiun of Meteorology and Pliynic.il 
Oceanography, Roscnsticl School of Marine and At- 
mospheric Science, University of Miami, -Uillt) Kit k- 
enbacker Causeway, Miami, Florida 33H!I. 

The University of Miami Is an affirmative action/ 
equal opportunity employer. 

Iowa Slate University or Science and Technology, 
Department of Earth Sclences/Facully Position- 
i. Applications are invited Tor a tenure-track facul- 
ty position in mineral resources. Rank is at the as- 
sistant or associate professor level, dependent upon 
qualifications. The successful applicant will lie ex- 
pected to develop a strong research and gradimlc 
student program in mineral rcsourccs/cconomic ge- 
ology and will teach undergraduate and graduate 
courses In this subject. An applied field orientation 
Is preferred. 

Iowa Slate has established a Mining and Mineral 
Resources Research Institute in order to siqqiori 
and develop research and education in mineral re- 
sources. An interdepartmental graduate minor in 
Mineral Rcsoures lias also been established. In addi- 
tion to the appointment in the Department of Earth 
Sciences, there will be full opportunities to interact 
with these programs. 

Completion of the Ph.D. prior to appointment is 
wrongly preferred, in addition, research ability 
shown by other publications and/or postdoctoral or 
industrial experience will be an advantage. The po- 
sition is currently available and is expected to begin 
no later than September 1983. For application in- 
formation, please write to: 

Bert E. Nordlie, Chairman 
Department of Earth Sciences 
253 Science I 
Iowa Stale University 
Ames, Iowa 5001 1 

Iowa State University is an equal opportunity af- 
firmative action employer. 
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Graduate Research A.**l*lantsliip* Aiallablr'Dc. 
parlmrnt M Metro mingy. South Dakota Srhoul of 
Mines and Technology. Svwi .t| graduate i esrjirh 
.isuM.iiii\lmi' all' .iv.ii1.iblc U-guuuiig Fall WHS m 
the at ims ul iiiiiiii'ihal ilniiil iiiwlrliug. i huid tijns. 
its, wcaihei iihmIi hiaiinti. i.iili.uue n.iiivlci. s.ii1,tr 
mi'icuiobigv. mi'vnmctvoinlngv. ami air |»iltininu 
iliemiun and pin tin. Gi.utu.iii' *tiul% <au Ii-.hI m u 
M.iMer ol Siicim- rirgiiT ill Mi’ti-uioliigy ,u 
.SIlSM&T ,i* well at a I'li.D through a ttMinrr.uivc 
ptogrjm with I'litiiiariu Slate Uni\i-i%H\. I tmem 
Hic.lv of local i li rui|ih.i<iv iiulude: 1) imiucmal 
vUuid iiiiHlcliug ai ihc siuulc-i loud ami iiicmoi ale 
loci, im hiding jiid tain im nralimi. 2) detign and 
evaluation ul field e\|iei minus and iipeiatiiuiv in 
weather iiuHliiuaiiuii. mi hiding hail siijijm r**iuii, 3) 
Hire raft and tad,u iuvcciigauimc of tlmiwIvisltHun, 
-i) i.idi.itimi and rcinulc uniting inmi uii-llilrs, 5) 
iiicsuv.dc i lata aiialvsis. ami lit analvtis ami soiucc 
a|i|Hiiliuiiim-ui ul aiiiiusphci ii |i ii lit iil.it*- uijiu-r. 
Stipend* hu- iln- iiiuc-iiionih aiaileuiii year v.uy 
h "in $1,11111 in I'i.i'HKI. Full lime viiiiiinri employ- 
incut gene rally i* available. Fur liiillier iiihirnuilinn 
ciml.ul Dr. Hi i.itil I.. Ibin, Ailing lle.nl. Depart- 
incut of Meli-iiniliiuy, South Dakota Stluml ul 
Mine* ami IVilmnWv. Rapid Citv, South Dakota 
5771) I -SlHtt (telephone fill.VS'U-'Ji'lli. 


Graduate Research and Teaching Asslalanlshlps in 
Marine Ceochcmislry- 'I he Hawaii ImiituU'uf 
(icunliysiis invite* itnulii .ilium Inmi iimleut* inter- 
ested in M S. and I'fi.l). jimgiains in in.iiinv them- 
Istry und gciH licinistry. Aiea* ul re*eanh iniludc 
niarinc nrg.mii and inorgaiiii gem lienimry, imiupe 
geuchcmiuiy, .*cdiim > iii-*eawau-r-ijiuaiii*ni inter jc- 
Ik ii is, sedimeiil di.iueiieti*. gem |u-iiili,il (tiling, ami 
Iriiniiul seawater (hciiiiu i r. Cur mil *ii|>t-ii<fi are 
$•1-17-571) jxir iimiitli fur III ur 18 imutlli appoint- 
mcnis. Fur further iiiiiiriii.itiiiii, write: 

Dr. K. E. Clinic, Head 
Marine GciKhcniisln- Division 
Hawaii Institute of (iciiphytiis 
1000 Pope Kd. 

Honolulu. Ill %H22. 


SERVICES, SUPPLIES, C( M'RSKS, AND 
ANNOUNCEMENTS 


Pure Mineral Crystals, fan' iiiiiiiiiium. >pc> 
grade, purity guar.iiiU'eil. Olivines, garnets, pyrrlm- 
Ulc, all Olliers, ivurldwide, shipped mi appiovaL Or- 
ders may rctiuirr six imuith*: pir-uult-i deadline— 
January 3CKh and July '.Unit I'.W'.t. 

Roy Young, Canhu Star Kmne, Ncdeil.ind. CO 
80-H16, 303-SfiH-3K-Mi. 





Announcements 

IAHS at IUGG 

The International Association of Hydrolog- 
ical Sciences (IAHS) will participate in the 
XVIII General Assembly of the International 
Union of Geodesy and Geophysics (IUGG) in 
Hamburg, F.R.G., August 15-27, 1983. Here 
is a list or ihe relevant symposia, their dates, 
and convenors. 

For additional details on arrangements or 
on the union symposia, contact the chairman 
of the local organizing committee, W. Zahel, 
IUGG Hamburg Messe und Congress GmbH, 
Congress Organization, Postfach 30 23 60, 
2000 Hamburg 38, F.R.G. Additional infor- 
mation .on IAHS symposia or workshops may 
be obtained from the convenor or the IAHS 
General Secretary, John C. Rodda, Institute 
or Hydrology, Wallingford, Oxon OX 10 
8BB, UK. 

'Sea Ice Margins,* slated for August 18-19, 
is the union symposium organized by IAHS. 

It is sponsored by IAHS (1CSI), the Interna- 
tional Association Tor Physical Sciences of the 
Ocean (IAPSO), and the Internationa! Associ- 
ation of Meteorology and Atmospheric Phys- 
ics (I A MAP), The convenor is Robin D. 
Muench, senior research oceanographer, Sci- 
ence Applications, Inc-, Suite 36, 13400 B 
North nip Way, Bellevue, WA 98005. 

There are five union symposia in which 
IAHS is participating. 'Geophysics of the Po- 
lar Regions' is sponsored by lUGG-Bureau 
and all associations. Mark Meier is the cocon- 
venor. Detailed information mny be obtained 
from P, Melchior. Oluervaioire Royal de Bel- 
gique, Avenue Circulaire S, B-l 180 Brussels 
Belgium. ~ ’ 

‘Management of Earth Science Data,' 
scheduled for August 16-17, is being spon- 
sored by the International Association of 
Geomagnetism and Acrononty (IAGA), ICL, 
and nil other associations. The IAHS cocon- 
venor Is F. UuUot, Institute Royal Metcorolo- 
RKtue; Avenue Circulaire 3. B- 1 ISO Brussels, 
Belgium, 

° r Natural Hazards; spon- 
jored by IASPEI. IAVCEI, IAHS, audlAPSO 
fTsunami G), will be held August 16-lfl. The 

r u S f Oc 1 0l, ' rc " or « J- v - SuitlilTc, Institute 
M “ ck ; im B,,ildln 8. Growmarih 
GiRord, Wallmgford, GB-Oxon OXIO 8BB, 

‘Heat Flow and Geothermal Processes/ 1 1 
sponsored by the lntematlonu) Auodatlon of 
Seismology and Physics or ihe Eahh’s Interi- 
tiae Inter nadbnal AssqdaUon of 

■ V< ™S*PP Ghembtry or thfe Earth’s In- 
tenor (IAVCEI). and 1AHS, : WiU be held Au- 

T ]* c *AHS cocon veiitjriij U At- 
Wat0r Atjlharity, FO 44-BO, : . 

■ Hungary, , 

j, The iyuipodtim 'Coastal and NeaitiShore 


Zone Processes' is divided into two sections: 
physical processes and chemical processes. 

The symposium on physical processes, to be 
held August 16-17, will be coconvened by 
Robert Beardsley. Woods Hole Oceanograph- 
ic Institution, Woods Hole, Mass. 02543. The 
diemical processes section of the symposium, 
to be held August 18, will be coconvened by 
J. C. Duinker, The Netherlands Institute of 
Sea Research, P.O. Box 59, 1790 AB Den 
Burg* Texel, Netherlands. The symposia are 
sponsored by IAPSO and IAHS. 

Another symposium of interest to IAHS is 
‘Polar Meteorology and Climatology,' to be 
held August 16—18. The IAHS representative 
is E. F. Roots, Department or the Environ- 
ment, Ottawa K1A OHS, Canada. Sponsors 
include IAMAP (ICPM) and SCAR. 

There are five IAHS symposia. 'Hydrologi- 
cal Applications of Remote Sensing and Re- 
mote Data Transmission/ cosponsored by 
WMO and UNESCO, will be held August 
18 ~^ 8 -' n J c convenor is A. 1. Johnson, Wood- 
ward-CIyde Consultants, 2909 West 7lh Ave- 
nue, Denver, Colo. 

‘Relation of Groundwater Quality/ cospon- 
sored by UNESCO, is slated for August 25- 
26. The convenor is F. Dunin, CSIRO Divi- 
sion of Plant Industry, P.O. Box 1600, Can- 
berra City, ACT 2601, Australia. 

■Hydrology of Humid Tropical Regions 
with Particular Reference to the Hydrological 
, ects of Agriculture and Forestry Practice/ 
also cosponsored by UNESCO, will be held 
August 17-19. The convenor is R. Keller, 
Geographlschcs Institut I, Albrechl-Ludwias- 
UniversitBi, 7800 Freiburg, F.R.G. 

The symposium 'Scientific Procedures Ap- 
plied to the Planning, Design, and Manage- 
ment of Water Resources Systems’ will be 
held August 22-24. The convenor is E. Plate, 
Insdtut Wasserbau III, University Karlsruhe, 
7500 Karlsruhe, F.R.G. UNESCO is cospon- 
soring ihe symposium. 

'Dissolved Loads of Rivers and Surface 
Quamlty/Qualiiy Relationships/ to be held 
August 16-18, also is being cosponsored by 
UNESCO, The convenor is B. Webb, Depart- 
ment of Geography, University of Exeter, 
Amory Building, Rennes Drive, Exeter EX4 


4tu, u.k. " ; ' " ' 

1 Six IAHS workshops round out the IAHS 
participation In the IUGG general assembly. 
New Approaches in Water Balance Compu- 
lations/ to be held August 22-23, will be co- 
sponsored by UNESCO. The convenor is A. 
rJ' r ? ekcn > Vri J e Universileit, Pleinlaan 
2. 1050 Brussels, Belgium. 

‘Hydrological Aspects of Tropical Cy. 
jSSS be cosponsored by WMO and - 
UNESCO, will be held August 10, The cqn- 
venor is R, Kelfer, whose address Is fisted in 
(hfc previous paragraph. 

. 'w** MaKB&np and Runbi 
mHd August 25. The ectavenqr- U '\ 


; ’ kov; Iristltut Geograf 
• ?SSR, MoK0w i; y%I 


‘Large-Scale Snow Studies' will be licld Au- 
gust 26. The convenor is A. Rango, Hydro- 
logical Sciences Branch, Code 929. Goddard 
Space Flight Center, Greenbell, Mil. 20771. 

Tlte symposium titled The Role or Hydrol- 
ogy in Water Resources Systems: Experiences 
and Perspectives for the Future* will be held 
August 25-26. It will be cosponsored by 
UNESCO. The convenor is E. Plate, whose 
address is listed above. 

'Strategies for Hydrological Sciences in De- 
veloping Countries' will be held August 22- 
23. The convenor is N. B. Ayibotelc, Water 
Resources Research Institute (CSIR), l'.O. 

Box M32, Accra, Ghana, 


Water Resources 

The Fifth International Conference on Fi- 
nite Elements In Water Resources, to be held 
at the University of Vermont in Burlington, 
June 18-22. 1984, will focus on mathcnmlic 
modeling of water resources, using modern 
numerical techniques. Because finuc-clemciu 
methods have been shown to be a powerful 
means for analyzing water resource prob- 
lems, the principal objectives of the confer- 
ence are to provide an exchange of experi- 
ences in practical applications and to establish 
a forum for discussions about accuracy, econ- 
omy, and the improvement and limitations of 
the method. Other related methods also will 
be within the scope of the conference, 

Among the topics to be covered are 
groundwater and seepage; tidal processes; 
ocean dynamics; river flow problems; wave 
modeling; fluid forces on structures; viscous 
flow; turbulence modeling; transport phe- 
nomena; heat waste problems; seawater in- 
traslon; water quality; environmental protec- 
tion; meteorological dynamics; sedimentation 
processes; parameter identification; calibra- 
tion techniques; flow control; finite-element 
techniques; boundary-element techniques; 
numerical mathematics; software systems; 
pro- and post-data processing; arid hardware . 
and software developments. 

Abstracts, not to exceed 300 words, should 
be submitted by September 30, 1 983. Com- 
pleted papers of those accepted for presenta- 
tion will be due February 1,1 984. For addi- 
lional information about the conference or 
about the submission of abstracts, contact 1. • , 
P. Laible, Finite Element Conference, Depart- 
ment of Civil Engineering and Mechariidd 
Engineering, University of Vermont, Burling- r 
ton. VT 054Q5. Other members. Of the orga- ; 
firing A^f^bbia (U niversi-. 

tyofSQUthHmpmnvU.K.^^G.Gray 

(Princeiot* UtUvcntity), : ;E - p lndpr - i : ■ 

.. (Princeton:.! 


Middle Atmosphere 
Science 

A call lor papers hits been issued -re run. ' ■ ■ 
joint lAMAl’/lAGA Symposium tm MitltUe 
Atmosphere Siie tiers (MAS), to he licit! dur- 
ing the XVIII Assembly ol IUGG ill I lam- 
burg, F.R.G. Eleven Imll -day sessions, begin- 
ning <m August 2(1, 1983, are planned lor 
MAS. 

The emphasis of (he symposium program 
will he tm (lie dynamics, eueigedcs, and 
chemistry of the middle, atmosphere, defined 
as the region from ID to 1 20 km alxive the 
earth. Special problems iiuhtded are eledro- 
dynuiiiicx of die middle atmosphere and the 
physics and chemistry of ions, aerosols, and 
nocdlucent clouds. In addliiou, mutual inter- 
action* of the middle iiimospltere regions Biul 


AGU 

Congressional Science 
Fellowship 

The Individual selected will spend ■> 
a year on the staff of a congressional ^ 
committee or a House or Senate | 
member, advising on a wide range | 

of scientific issues as they pertain to : 
public policy questions. | 

Prospective applicants should have 
a broad background In science and ' 
be articulate, literate, flexible, and ; J 
able to work well with people from 
diverse professional backgrounds. 

Prior experience In public policy is . 
not necessary, although such experl- 
ence and/or a demonstrable interest 0 
In applying science to the solution of *£ 
public jaroDlems Is desirable. 

The fellowship carries with It a stl- ; ^ 
pend of. up to $27,000, plus travel al-= 
lowanc'e. . ' ■ J 

Ihterested candidates should sub- • ^ 
mlt a letter of Intent, a curriculum 
tae, and three, letters of recommend § 
dation to AGU. for further details# -.f t? 
write or ca|l fylember; Programs .D)y|--: ^ 
slon. Congressional. fellowship Pro* p 
grain, American Gedphyslcal Union#’ ^ 
2000 Florida Avenue, W.WU; Wash:. ; . v L* 

" n r- Aiuuihi /B.LJ.Li.J-':' jZn ' VitiH 
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coupling with the troposphere and upper me- 
sosphere will be discussed. Contributed pa- 
pers on significant observational, theoretical, 
and experimental results are solicited. 

Topics to be included in die symposium 
arc modeling of the middle atmosphere, in- 
cluding the radiation budget; coupling be- 
tween die stratosphere, mesosphere, and 
thermosphere; climatology of the middle at- 
mosphere; gravity waves, turbulence, and pa- 
rameterization of related transport in middle 
atmosphere models; dynamics, including iru- 

E osphere coupling; remote sensing; ultra vio- 
t flux, photochemical processes, and related 
chemistry; electrodynamics or the middle at- 
mosphere; trace species in the middle atmo- 
sphere; noctiluccnt clouds; and the physics 
and chemistry of ions and aerosols in dte 
middle atmosphere. 

MAS is being jointly organized by the In- 
ternational Association of Meteorology 3nd 
Atmospheric Physics (IAMAP) and the Inter- 
national Association of Geomagnetism and 
Aeronomy (IAGA). It is cosponsored by 
SCOSTEP and COSPAR. 

The deadline for submission of abstracts is 
March 1, 1983. The abstract original should 
be sent to the secretary general of IAMAP, S. 
Ruttenberg, NCAR, P.O. Box 3000, Boulder, 
CO 80307. In addition, a copy of the abstract 
should be sent to each of the convenors: A. 
Ebel (IAMAP), Institute for Geophysics and 
Meteorology, University of Cologne, D-5000 
Cologne 41, Federal Republic of Germany, 
and P. C. Simon (IAGA), Institute d'Atirono- 
mie Spatiale, 3 Ave. Circulaire, B- 1 1 80 Bru- 
xelles, Belgium. Detailed instructions about 
the abstract format are included in the sec- 
ond bulletin of the IAMAP General Assem- 
bly, which is available from S. RuLtenberg, 
and in the third bulletin of ihe XVIII IUGG 
General Assembly, which is available front the 
chairman of the local organizing committee, 
W. Zahel, Insitut ftlr Meereskunde der Uni- 
versitat Hamburg, Heiinhuderstrasse 71. 

2000 Hamburg 13, F.R.G. 


Geophysical Year 


The complete Geophysical Year last ap- 
peared in the December 21, 1982. Em. 

A boldface meeting title indicates sponsoi- 
ship or cosponsorship by AGU. 

Changes 

Aug. 19-23, 1985 Sixth Gondwana Sym- 
posium, to be cosponsored by AGU. 
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published or presented elsewhere. Only one 
contributed paper by the same first author 
will be considered for presentation; addition- 
al papers (unless invited) will be automatically 
rejected. 

Only AGU members may submit an ab- 
stract. The abstract of a nonmember must be 
accompanied by a membership application 
form (with payment), or it must ue sponsored 
by an AGU member. 

There is a publication cliatgc of $40 ($30 if 
prepaid) for each abstract. Tlte publication 
charge is $20 if tlte first author is a student. 
Both invited and contributed papers arc sub- 
ject to the publication charge. Prepayment of 
the publication charge can save money. Send 
a check for $30 ($15 for students) with your 
abstract. Tlte abstract must be received at 
AGU by March 9 to avoid an additional $25 
charge. 

AGU will acknowledge receipt of all ab- 
stracts. Notification of acceptance and sched- 
uling information will be mailed to corre- 
sponding authors in late April. 


Abstracts 

Tlte abstract page is divided into two parts: 
the abstract itself and the submittal informa- 
tion. Follow die instructions for both careful- 
ly. Please use a carbon ribbon to type the ma- 
terial, and do not exceed the maximum di- 
mensions (1 1.8 cm by 18 cm) of the abstract. 
Abstracts that exceed the noted size limita- 
tions will be irimmed to conform. 

Tlte meeting program will be prepared by 
photographing Lite abstracts exactly as they 
are received. Use the model abstract to pre- 
pare the final version. Submission of an ab- 
stract for an AGU meeting is presumed to 
carry with it permission for AGU to repro- 
duce the abstract in all editions of Eos and in 
the programs and reports relating to die 
meeting. It is also presumed to permit the 
free copying of those papers. Although Eos is 
a copyrighted journal, authors are not re- 
quested to transfer copyright. Copyright, 
where it exists, will be reserved by the au- 
thors. 


For actual size, see Eos. p. 1 199, November SO, 1982. 


Sample Abstract 


Call for Papers 

Abstracts must, be received at the AGU of- 
fice by 5:00 P.M. on March 9 to be on time. 
Late abstracts (1) may be summarily rejected 
by program chairman, (2) may not be pub- , 
1’ished in advance of the meeting, and (3) if 
accepted, will be charged a $25 late fee in ad- 
dition to the regular publication charge. 

The 1983 Spring Meeting of the American 
Geophysical Union will be held in Baldirtore 
from May SQ-June 3 at the Baltimore Con- 
vention Center. Blocks of rooms are being 
held at the Hilton, the Hyau, Regency, the 
Holiday Inn, the Howard House, and the 
Harbor City Inn for those attending. Hous- 
ing and registration forms will be sent (6 cor- 
responding authors. 

General Regulations 

Abstracts mqy be rejected without consider- 
ation of their content if they are not received 
by the deadline or are: not in the proper forr 
mat. Abstracts may also be rejected If they 
contain material' outside the scopti of AGU 
activities or if they ebritain material already ,.; 


Technique for the 


1 1.8cm 


iticn of Abstracts 


F. R. S. T. AUTHOR (School of Oceanography, 

Hydro University, Watertcwn, Mass. 02172) 

8. C. H. D. AUTHOR (USGS, Wools Hole, Mess. 02543) 

( Sponsori I. C. Alvin) 

Follow this example in typing the abstract. Oho 
printing plates will be prepared by photographing 
the abstracts exactly as they are received, except 
that abstracts exceeding the maximum length (18 an) 
or width ( 11 .8 an) will be cut to conform. 

Use a good typewriter with a ribbon in good 
condition; A carton ribbon gives the beat results. 
Pleaaa me type of about this size. Use 12 pitch, 
there will be a reduction of 504 far the printed 
abstract volume. 

Follow these guidelines i : 

(1) Type title in capital and lower oasa letters < 
except where all capitals are standard. 
Underscore entire title. 

(2) Leave one line blarik after title. 

(3) Type names of authors In all capital 
letters, with affiliation and address in 
capital and lwar case letters. Do not leave 
blank liras between authors. 

(4) Underscore the name of author vho will 
present paper. 

(5) If no author Is an M3U tnsnbar, type sponsor's 
name in capital and lower case letters. 

(6) Leave one blank line after author block. 

(7) Neatly drawn in symhola or Greek letters are 
acceptable, Use India ink. 

(8) Use SI units. 

Nlilt ltu.li jic iui >|i, . i.l l»iriii.liiiiil,n<iil f. n i.|iiiiK.i 1 flH'i<i. Y-m mi.i> 
nwi ll„\ tm in ui iiiiiii){,ii.)uii 1 .ti- mV rtr.iv U.„i‘ ,| U-.oi t mi I. lur.n i > , |. 
nl|(( ..I |U[ 1 C! .Hill .ilniuri [ilk-. I *(ir al.'iMM ji , l.-v. a. |».«vMr In kTi nlgr 
tit |u|ni 


Submittal Information 

(Sea explanation) 

1. Spring Meeting 

2. AU1HQ52536 
or 

ALVI012548 (Sponsor) 

3. fa). Corresponding address t 

S.C.N.D. Author 

MS 123 

USGS 

Hoods Hale, Ml 02543 
(b) . Telephone number 
617-548-1234 
4- O (Oceanography) 

5. Special Sesalont 

Deep-Sea Drilling 
(or none) 

6. P (Foster) 

7. 10% at Midwest Meeting 
0. (a). Hydro Univ. 

Accounting Dept.. 
Admin. Bldg. 
Watertown, I-n 02172 

(b) . P.O. 45684739 

(c) , Student rate 

applicable 

(d) . if prepaid enter 

amount enclosed. 
(P.O.'s requiring 
invoicing are not 
eligible for 
discount rate) 

9. C (Contributed) 

Abstract Deadline! Morcli 9 
Mall original and tw o copies to 
Spring Meeting 

rjr\ AllWll'-ui Umor 

JO) ‘JH’u l-lunilj Aimur. N. W. 
tVrf.|Ln|(l»ii. tl. t. SIxhi'i 


Submittal Information 

Numbers refer to the items in tlte submittal 
Muck on the sample alutiact. 

1. Title of meeting. 

2. IdeutUkutiun Cmily members mas submit 
an abstract; this includes invited auilinis): 

Type identification number of one member 
author (ID numbei is the line consisting of 
four leuers followed by the six digits; see 
members’ mailing label on Eos or journals), or 
ti no authui is an AliL member, type the lb 
number of the member sponsor (sponsor's 
name must also appear on the abstract at the 
end of the author portion), if no (D number 
is given, a membership application and dues 
payment must accompany the abstract. Call 
AGU (800-424-2488 or 462-6903 if you are 
in die Washington. D.C., area) immediately if 
you need an application. 

3. Corresponding address: Give complete 
address and phone number of author to 
whom all correspondence (acknowledgment 
and acceptance letters) should be sent, Abbre- 
viate ns much as possible. 

4. Section of AGU to which abstract is sub- 
mitted (use the following letter abbrevia- 
tions): A (Atmospheric Sciences); G (Geode- 
sy); GP (Geomagnetism and Palcomagne- 
tisni); H (Hydrology); O (Oceanography); P 
(Planetology); S (Seismology); SA (Aerono- 
my); SM (Magnetosplieric Physics); SC (Cos- 
mic Rays); SS (Solar and Interplanetary Phys- 
ics); T (Tectonophysics); V (Volcanology, 
Geochemistry, and Petrology); U (Union). 

5. Type title of special session (if any) to 
which submittal is made. 

6. Indicate your preference For a particular 
kind of presentation by one of the following 
leuers: O, oral; P, poster. The chairman may 
assign you to either of these types of presen- 
tation in order to fit his program plan. 

7. Percent of material previously presented 
or published, and where. 

8. Billing information. 

(a) Complete billing address if other than 
the corresponding address (item 3 above). 

(b) If purchase order is to be issued, indi- 
cate number upon submittal of abstract- 

invoices returned to AGU because of insuf- 
ficient billing information will be assessed an 
additional charge of $10.00, 

(c) If a student member is the first author, 
the student publication rate is applicable. In- 
dicate student rate applicable. 

(d) if prepaid, enter amount enclosed, 

9. Indicate whether paper is C (contribut- 
ed) or I (invited). If invited, list name of in- 

■ vitor; 

Poster Sessions 

A large, centrally located meeting room will 
be set up for poster presentations. Experi- 

• ence from recent AGU meetings and from 
other scientific societies has shown that a 
poster presentation, while more demanding 
o( the : author, can provide a superb opportu- 
nity for comprehensive discussions of re- ^ 
M»cch results. Hence, most sections of the ; ' 

, Union will feature one or more poster seir '■< 
■Sobs, and individual papera; jf deemed suit- . 
able for this type of presentation, may be as- 

• signed to one of theSe sessions. 


Presenters of poster papers arc reminded 
that a poster exhibit requires careful prepara- 
tion. Figures and text will he scrutinized in 
detail, and authors must be prepared to dis- 
cuss the contents nf their papers in depth. 
Undo these conditions, well-prepared fig- 
ures and concise logical text are essential. 

Program Committee 

Mirtiiifi f.hniimnn H. Frank L\dciu NSF 
Minus I the i ir Scirnrm t.-D Rnitiild La vnic , 

NO A A 

Geudrsy iGl Demos C. Cln istotlotilidis, GSFC. 
Gromagnrtis hi and Hnlivmngneti\m( 1.7*1 Pat r it k 
T. Taylor, NASA/GSFC 
Hydtolctgy (Hi John R- Ritter, USGS 
ncennnmuiphx fO) John M Banc, t’niverriiv 
of Not ill Carolina 

Planetology (Pi Carle M. Pieters. Brown Uni- 
versity 

Seismology ( S I Emile Okal, Yale University 
SPR Aerottomj (SA) Rnvniond G. Ruble, 
NCAR 

SPR Cosmic Rays and Solar and Interplanetary 
Physics (SS/SC) Miriam A. Forman. SUNY 
SPR Cosmic Rays and Solar and Interplanetary 
Physics (SSISC) Bruce T. Tsunitani, J PL 
SPR Magnelospherie Physics (SM) Michael 
Schulz, Aerospace Corp. 

Tectonophysics (T) James T. Engclder, La- 
nioni -Doherty Geological Observatory 
Volcanology, Geochemistry and Petrology (V) 

Peter W. Lipman, USGS 


Scholarship Assistance 
for Minority Students in Earth, 
Space, and Marine Science 
1983-1984 

The American Geophysical Union Is 
once again pleased to participate In the 
American Geological Institute’s Minority 
Scholarship Assistance Program. Ap- 
proximately 70 awards from $500- 
$1500 are expected to be awarded for 
tills term. 

Eligible candidate* are: 

• Graduate or undergraduate students 
with good academic records; 

• Enrolled In, or applying to, .an accred- 
ited institution, to study earth, space, 
or marine science; 

• Black, Native American, or Hispanic 
students who are U.S. citizens 

For a finer for your student, call or write 
to: 

Member Programs ■ American Gepphys- . 
leal Union • 2000 Florida Ave., N.W. • 
Washington, D.C. 20009 ■ (202) 462- . 
6903 or 800-424^2488 outside the . 
Washington, D,C. area 

For applications, cafl or write: : • : .. 

Don Diego Gonzalez * Sandia Labora- 
tories ■ P.O. Box 5800 ■ Organization ■ 
4731 • Albuquerque, NM 87 1 15 (505) 
844-8849 : . . 


Special Sessions 

Axitiosp/tfrif Scwncf* (A) 

El GhichOn — Thu Stratospheric Cloud und Its 
Effects 

New Observing Systems for Weather Pretlic- 
tinn 

Ocean- Atmosphere Climate liner, icti'iii in the 
Pacific (cosponsored by Oceanography) 

Geodesy (Gl 

Earth Rotation am! Orientation: Results 
Solid Earth and Ocean Tides 
Detection and Interpretation of Crustal 
Movement 

Geomagnetism and Paleoinagitefism (GP) 

Magsai Studies— -Set ular Variation. Main 
Field Modeling, and External Fields (co- 
sponsored by SPR-Magneiospheric Physics) 
Geological Interpretation of Long- Wave- 
length Magnetic Anomalies 
Paleomagnetic-Stratigraphic Results From 
DSDP Hydraulic- Piston-Coring Program 
Derailed Nature of Magnetic- Field Reversals 
Magnetosiraiigraphy of the Late Cretaceous- 
Early Tertiary Boundary 

Hydrology (H) 

Groundwater Flow and Fractured Rocks 
International Urban Hydrology 
National Urban Runoff Program 
Remote Sensing and Evapoiranspi ration 
Canceled: Orinoco River 

Oceanography (O) 

Absolute Sea Surface Temperature Measure- 
ments From Satellites 
Gulf of Maine and Georges Bank 
Coastal Boundary Layer or the Texas-Louisi- 
ana Shelf 

Physical Oceanography of the Gulf of Mexico 
and the Yucatan SLraits 
Topographic Influences on Current Variabil- 
ity in tlte Western North Atlantic 
Large-Scale, Low-Frequency Variability oF the 
North Atlantic 
Equatorial Dynamics 
Oceanography of Straits 
Oceanography of the Norweglan-Greenland 
Sea 

Response of the Mixed Layer to Atmospheric 
Forcing 

Spacebonte SAR: Oceanographic Applica- 
tions and Interpretations 
Investigations of Oceanic Processes Using 
Visible Imagery 
Results From STACS 
Tides 

Paleopceanography 

Physical/Geological Characteristics of Near- 
shore 1 Suspended Sediments - 
Sedimentary Processes in Submarine Canyons 
Marine Geology 

Marine Sediments , , ’. 

. Trace-Element Equillbria/DUeqtiillbria 
Comparative Estimates of Chemical/ ’Fluxes 
Across the Sediment-Water Interface . 
Experimental E»U»ar|tie Geochemistry . 
Reactivity 1 of pollutants In Seawatcn 
• Marine 1 Chemistry ' . ,r 

, Ocean-Atmosphere Climatic Interaction^ in 
> the Pacific (cosponBpred by Atmospheric 
Sciences) ■ '■ 

. Cosmic Ray Nuclides (cosponsored by Atn}o 

■ ■ il 0 - I.. : 





. and Volcanology,' Geochemistry, hnd pe- 
; trtilogy) ,• : • 
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Planetology (P) 

Adiondritlc Meteorites from the Moon and 
Mars? 

Seismology (S) 

♦Seismicity and Volcstmm: Active, Dormant, 
Inferred (cosponsored by Volcanology, 
Geochemistry, and Petrology) 

SPR-Aeronomy (SA) 

Incoherent Scalier Radar Studies of the Iono- 
sphere and Atmosphere 

^Atmospheric Electrical Environment (co- 
sponsored by Atmospheric Sciences) 


SPR-Cosmic Rays (SC) 

Application of Cosmic Ray-Produced Nu- 
clides in Geophysics (cosponsored by Atmo- 
spheric Sciences; Geomagnetism and PaJeo- 
magnetism; Hydrology; Oceanography; 
a tid Volcanology, Geochemistry, and Pe- 
trology) 

SPR-Magnetospheik Physics (SAD 
Numerical Simulation of Space Plasmas (oral 
and poster sessions) 

Waves, Instabilities, and Turbulence in Space 
Plasmas (poster session) 

Aurora and Substorms (poster session) 
Magnctnsphcric Currents and Melds (poster 
session) 

♦Geomagnetic Tail and Boundary Layer 
♦Coordinated Data Analysis: CDAW-6 (oral 
and |>ostcr sessions) 

Special Cull for Poster Papers on All Subjects 

SPR-Solnr and Interfdanetary Physics (SS) 

MIID Turbulence in Space 
Solar Seismology 

Teetonophysics ('!'} 

♦Geochemical Heterogeneities in the Mantle: 
Implications on Mantle Convection (co- 
sponsored by Volcanology, Geochemistry, 
and Petrology) 

Volcanology, Geochemistry, and Petrology (V) 
Chemical and Isotope Constraints on Andean 
Mug mutism 

‘Additiimul special session 


Session Highlights 

SPR-Aeronomy (SA) 

Atmospheric Electrical Environment. An all- 
invited session that will review lightning, 
cloud, and thunderstorm electricity and glob- 
al and regional electrical processes. A contrib- 
uted session on similar topics will also I* 
scheduled (cosponsored by Atmospheric Sci- 
ences). 

SPR-Cosmic flays (SC) 

Applications of Cosmic Ray-Produced Nuclides 
in Geophysics. This special session will focus 
on problems that can be addressed by mea- 
suring the amounts of cosmic ray-produced 
nuclides in various materials. Topics will in- 
clude particulate transport in the atmosphere 
and oceans, the recycling of pelagic sedi- 
ments, groundwater circulation, the relation 
between cosmogenic nuclides and climate, 
and the accumulation rates and ages of sedi- 
mentary materials and ice. For further infor- 
mation write or telephone Miriam Forman, 
Department of Earth and Space Sciences, 
State University of New York, Stony Brook, 
NY 1175M (telephone: 5 16-246-8428), or 
Gregory Herzog, Department of Chemistry, 
Douglass College, Rutgers University, New 
Brunswick, NJ 0B903. (Cosponsored by At- 
mospheric Sciences; Geomagctism and Pa- 
leogmagneiism; Hydrology; Oceanography; 
and Volcanology, Geochemistry, and Peiroio- 
SV-) 

Teetonophysics (T) 

Geochemical Heterogeneities in the Mantle: Im- 
plications on Mantle Comedian. This session 
deals with (he definition and possible causes 
or isotopic and geochemical heterogeneities 
or the oceanic crust and related upper mantle 
and the constraints these may provide on hot- 
spot provinces convection and flow patterns 
in the mantle. Organizers: II. Uoiigault S. 
Cande, J-G. Schilling, and D. Turcotte. 

Volcanology. Geochemistry, and Petrology ( V ) 

Chemical and Impir Constraints on Andean 
Maguahm. Presentations of petrologic and 
get* heitiical evidence bearing on relative 
ro « oi continental crust, mantle, and sub- 
luitcd slab in the pcimgencsls of the nhtton- 
*. ""I* «*'canic rock* of the Andes. For Hir- 
dier ml t inn alum contact the convenors: Bar- 
s' 11 IWreiro, Department or Terrestrial 
t™SIIV n Cui l ,l “8 ie liisiUutior. or Washing- 
Road - Washington. 
U(. ^0015 (telephone: 202-960-0863) and . 

J lar "*un. Department or Geological 

las ' ri 1 R * elhodlsl University, Di- 

' J" 75275 (telephone: 214-962-2750). 

wf ™ Puberties of Water i H 
Stfeatr A/rifa. Discussions wlU include water 

25J5J* ' n ™ a K maS - solubility models', 
rolubdtiy and spectroscopic data on hydro,,, 
SlaMcs and mein, effects of dissolved volatiles 
anphysical properties of melts, and water 1 

kL l '*»nher infos': 

"■M*sU^ from the, convenora: : 
r. McMillan, Department of Chemistry, Ari- 


zona State University, Tempe, AZ 85287 
(telephone: 602-965-5081) and E. Stoper, Di- 
vision of Geological and Planetary Sciences, ' 
California Institute of Technology, Pasadena, 
CA 91 125 (telephone: 213-356-6504). 

Geochemical Heterogeneities in Hie Mantle — Im- 
plications for Mantle Convection ( cosponsored by 
Teetonophysics). Isotopic, geochemical, and 
geophysical heterogeneities of the oceanic 
crust and related upper mantle and the con- 
straints these may provide on huts pot prov- 
inces, convection, and Bow patterns in the 
mantle. Results from IPOD Leg 82 in the 
North Atlantic will be included. Further in- 
formation is available front the convenors: 

S. C. Cande, Lamont-Doherty Geological Ob- 
servatory, Palisades, NY 109(34 (telephone: 
914-359-2900); H. Bougault and J. G. Schil- 
ling, School of Oceanography, University nf 
Rhode Island, Providence, RI 02908 (tele- 
phone: 401-792-6248), and D. L. Turcoiie, 
Department of Geological Sciences, Cornell 
University, Ithaca. NY 14863 (telephone: 
607-256-5267). 

Meeting Report 

Alfred Wegener 
Conference 

From August 28-31, 1982, the Alfred 
Wcgcncr-Siiftung held iis 1st Alfred We- 
gener Conference on 'Geophysical, Geochem- 
ical and Petrological Evidence on Deforma- 
tion and Composition of the Continental Sub- 
crustal Lithosphere' at Seelicim/F.R. 

Germany. It was convened by K. Fuchs (Uni- 
versity or Karlsruhe) and H. Wflnke (Max- 
PlancK-lnstitui Mainz). 

The main results and questions from this 
conference may be summarized as follows: 
Geophysical, petrological, and geochemical 
models of the earth's continental lithosphere 
Rave been refined recently so far that they 
are no longer independent of one another. 
From an analysis of xenoliths the composi- 
tions proposed for this part of the earth were 
confronted with seismic velocities measured 
in situ at depth. Both observations are not 
compatible unless seismic anisotropy is pres- 
ent in the upper mantle. Triaxial anisotropy 
was also required in the ast heliosphere from 
a world-wide inversion of surface wave data. 
Seismic anisotropy was recognized as u possi- 
ble tracer of mantle convection. Whether it 
signifies a palcumutiun ur is generated by re- 
cent flow patterns depends on a number of 
material parameters that require future re- 
search in the field, in die laboratory, and in 
numerical modeling, e.g., experiments on 
stress relations at low strain rates, on seismic 
velocities and their partial derivatives at seis- 
mic frequencies under upper-mantle condi- 
tions, and on held experiments to map an- 
isotropy in the mantle and lower crust. The 
conference showed that geophysical, petro- 
logical, and geochemical models can and 
should be integrated, since they offer mutual 
constraints. 

Sessions were held on composition and 
structure of the earth's mantle, probing the 
continental subcrustal lithosphere for compo- 
sition and physical properties, seismic anisot- 
ropy or the oceanic and the continental up- 
per mantle, deformation at the crust-mantle 
boundary, and upper mande stress and 
strain. Thirty-six oral papers and five poster 
papers were presented. Sixty-one scientists at- 
tended from Australia, Austria. Canada, Chi- 
na, F.R Germany, France, Japan. Switzer- 
fend. United Kingdom, and United Slates of 
Amenta. 

Ringwood* investigated mechanical behav- 
ior and phase and density changes in subduc- 
uon zones and surrounding pyrolile mantle. 
The lower, ducule layer or the downgdng 
slab consists of slightly depleted pyrolile 
which is stripped off the slab an( [ mixed with 
surrounding mantle, providing a source Tor 
midocean rtdgc basalts. The upper, cool, brit- 
Ue layers or basalt and harzburgite undergo a 
significantly different series or phase trans- 
torniauons and therefore are denser in com- 
J*™" ™ h surrounding mantle down to 
606-050 km. At these depths, harzburgite 
becomes jess dense than pyrolile, former ba- 
MU remains denser. This causes a nonuni- 
lorm stress distribution, and the slab begins 
to buckle and accrete to large, cool ‘mega- 
liths. Conductive thermal equilibration (1-2 
b.v.) causes partial melting or the former ba- 
salts (the rcstnes sink into the lower mantle) 
and contamination or the harzburgites. This 
fertile harzburgite can rise diapirically and be 
responsible for the hoi-spnl vnlcanism of oce- 
anic islands or the updoming, rifling, and 
connected volcanisin in continents. 

D * U- Anderson discussed the petrological 

nn«5° r l ^ c man,le from ,he seismobgical 
PREM model. He stressed the presence of 
transverse Isotropy in the aaihenosphcric low- 
veloctiy zone decreasing with depth above the 
Lehmann discontinuity, with high velocities 
m the horizontal and low velocities in the ver- 
tical direction, There is dear evidence for lat- 
eral heterogeneities from multicoverage of 



surface waves, which ci irreliiles with mlier 
geophysical data such to Item liuw, geuid itli- 
dulaiiuns, mid old plate velocities. Hr holds 
that the oceanic mantle is subditi ted lu-lim 
the continents and is nut to be ihuppi-d in 
the cure. The mantle above 2211 km is en- 
riched in olivine. The presence ill eclugit is 
required in die transition zone. 

Hofmann pointed mil a major problem in 
basalL genesis models derived from kutinpir 
constraints. Nil and St isotopes require highly 
depleted (in incompatible elements) sources 
fur midocean ridge basalts and less to numlc- 
pleted reservoirs Tor oceanic island las. ills. I’h 
isotopes require enriched (in iiicoiupaiihlc el- 
ements) reservoirs for all these basalts. Cur- 
rently, two major models are proposed to 
solve this problem: (a) mantle depletion and 
mantle metasomaiic events where the liming 
or the processes and the evidence from ulna- 
mafic inclusions (mantle material) arc still nut 
very dear; (hi recycling of oceanic crust ium 
the mantle, whereby mixing will) depleted 
and nondepleted mantle material may cause 
the whole spectrum of basaltic types. 

Wanke pointed out that studies on Ihcr/o- 
lite nodules revealed the existence til primi- 
tive reservoirs in the upper mantle, having al- 
most chondrilic abundance t alios ol all 56 re- 
fractory lithuphile elements except for the 
most incompatible ones and being almost 
identical to pyrolile in its inajni element u im- 
position. This finding speaks against large- 
scale fractional ion ol the mantle as a whole. 

Spoil 1 1 pointed mu difficulties in numeri- 
cally modeled mantle cunvet lion where the 
lower mantle cunrccis separately I mm the 
upper mantle. 

Allegre demonstrated the use of naiitr.il 
isotropic tracers (Sr, Nd. I’h, lie) m study the 
evolution nf the mantle. Most nfihe maul It- 
was depleted. Two processes at e possible: «n 
depletion of the mantle by cxintt lion of ba- 
salts (This would effect tile major and irate 
elements in the mantle, and a large mass ex- 
change between mantle and mist niitsi be 
postulated.); (b) depletion of the mat ilk' by 
extraction of granites. Mainly, trace t de- 
ments of the mantle arc affected. Major argu- 
ments for litis are the isoimpir initials u[ ar- 
cheau granites close to the isninpic evolution 
of the mantle mid die complementary traret- 
element characteristics from granites to the 
depleted reservoir. 

He reported 'two- point Si isoch rones' from 
garnctlhci zuliic nodules as evidence (or ui - 
cretion of the continental lithosphere ft out 
2.5 b.y. on. The older accreted litliospliere is 
less depleted than the younger and deeper 
segments. 

Jordan provided evidence I mm l». anil 
PKP-iravel time anomalies that downgoing 
slabs continue to depths greater than 050 km, 
possibly down to 900-1000 km. This contra- 
dicts Ringwood’s model. Jordan reviewed his 
model of the roots of the communis that are 
depleted in basaltic constituents and are 
therefore lighter, with higher seismic veloci- 
ties, than the oceanic mantle. The lighter 
densities of the continental mantle are offset 
by cooler temperatures. Because iff its refrac- 
tory nature, part of the continental mantle 
becomes a stable geochemical reservoir with 
widespread metasomatism that has been im- 
pregnated by large-ion lithophile elements 
fluxing from the deep mantle, causing high 
heat production and contributing significant- 
ly to the surface heat flux. According to Nic- 
olas, the oceanic and the continental mantle 
show similar depletions to a deptli of 80 km, 
below 80 km Uie continental mantle is more 
depleted. 

Kurat produced possible evidence for man- 
tle metasomatism from two different rock 
types: (a) A volcanic rock from Siberia (mei- 
mechite— similar to kimberlites in major ele- 
ments) has a high content or incompatible el- 
ements i (especially light rare earths) together 
with a high content of compatible elements 
(especially Ni). This suggests a source former- 
ly depleted by a partial melting event and lai- 
er enriched by a metasomatizing fluid, (b) 
Hornblende-bearing Iherzolites within H 2 0- 
free spinel and plagiodase Iherzolites and 
harzburgites from Zabargad Island in the 
Kea Seh are considered to be the result or 
upper-mand^rnetaabmatism..- • 

^ Seek, discussed die upper-mantle cooling . 

d povphyrodajtic spinel • 

- pendbUtes from the West Eifel. -they contain 
lo 8,mm) orthopyroxenes with ex*- 
solved clinopyroxeiJeS ahd spinels i* their 
cepter. Original, core compositions (before ex- 

solution) yere ohtained ; with a .difpcu^d irii- 

• • <■, . s 'r. i V r r 


I uquohc Ihmih. 1 nlitained fiom 

dll' leinnsti III Ini Mites If.tili 1 when- 
.11 lint letiqiei jtuti'i ate Nllll’C. 

Weile | ioh | Mtggeiteil tli.it tetlMiy Iwsalu 
(tanging in niiii|Hi%itiiiii In mi quarts timid, 
ilex to olivine ineliliiiin) limn the lower 5bv> 

iff. «'l Yngelshetg. ate de tiled by }n t . 

rial melting ol ipinel lltei/oliie lot tnerly de- 
pleted in iKisnltii iMiiipimeui .ind Liter 
em it lied in iiuoiiqMtihle eleineiitv Kvidcnte 
is the reli.tiiun ii.iline oi the iihi.iniiilitin- 
iliisicms (71 ml 1 .; oli\ i tie j. their (lieinisiry.ih 
high 1 1 >11101111 1 ii itti iiuip.iiihle elements in tbt 
basalts, .mil the hehavioi o| die lu-avv rate 
c.tilli elements jn these links. 

Dawson distinguiiheil between two tvpnol 
nictasomiitisiu in iiiantk-ilctned ultramafit 
nodules: in) |iaiem inetasom.it inn where lev 
niral evidence shows that primal v phases are 
replaced hv later hvdiotis phases (uiilfdlibole 
Htui/or phlngopite) ( I his type ol meiasnma- 
ti.sin seems to mil t oi the nun posit inti itf the 
host igneous tin ks. );t/*l uvpth lueiasuinaiiim 
wlticli is less uhvimis and is imlv iciugiiiml 
by the hit ( ili.it nlirunialic noclidrs depleied 
in hasaliii innipMiienis ti e., in «:,(», ,\] : n ( , 
N.t’O. . . .) .tie emit bed in iricumpiitihli' ele- 
ments siuli as K. I'li. I : . .mil light taiecaith 
elements. 'I his enrii hment .qipe.ns to he 
quite i ih I t l.r»-2 h.s.t. while the patent tncu- 
soma tisi 1 1 appeals to he a ptetiiisoi to vokan- 
ir ailivitv. 

Si. Muellet din ussed the lopogr.iphv »f the 
lilllosphere-aslheiiospheie honndan in htl- 
rnpe, wliiili is iletei mined lioin a tegiottali/J- 
lion nl sin lace waves, leant l es at depth me 
not .divas s iileiilii.il with sin hue leaniivs, 
e.g.. the Khiiiegi.du'ii t-Meiuls well into (lie 
Alps. Aitnlhei impoi t.uit plienomeiion is lltf 
siilxhic linn o| liihospliete into the iiundc !*■ 
low die axis o| die Alps, lies iews nl deepws- 
lull Mini li llllg 111 die up|n.i m.uilkaunJuife- 
range profiles weie given hv Alisotge, Milln 
I'mriclil. .mil Zeng-Kiiiigsheiig. Fiom vaiiu» 
pans of the world, line Mitiemres .mil uituvi- 
ally high vekaities weie tepid led. 

The session mi attisotiopy in the uwiiilf 
was opened liv 1). I.. Audi-tsoit. who presnii- 
ed evideni'i* lor anisoinipy I rout a large set 
navel time residuals. In the analysis of sur- 
fate waves the diteeiion o| the last ax!S«';* , 
allowed to vary in t tut expo inlet ice with 
downgoing at tretw lies, upgiihig at l ' d d es > 
ami Itoii/oiiial at oieanii basins. For Raylcip 
wave pet intis of IfitJ s the (nitlilieill* ‘1° ll ‘ l * 
show up. Insiead, there is a (orrelaliot* »'*™ 
geoid imdulaiions: lows iiave iiiatxiiiiuiu seb- 
uiii veloeiiie.s, and liigliesl heal flow corre- 
lates with .slow legions. For 25D s there is' 10 
nirrelaiinn with the geoid. lilt' type'll an- 
isotropy seems to lie a luiic lion of age of i" c 
oceanic lithosplieie. An an isotropy inversion 
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thins Lite oceanic lithosphere that is in heller 
agreement with seamounL loading. 

Shiniatmira reported latest results from 
ocean-bottom seismology in die Pacific ocean 
near Japan. There are now several profiles 
with a length of 1200 km covering various az- 
imuths. At a depth between 50 and 100 kin 
the velocities change with azimuth between 
7.6 and 8.8 km/s. Since the fast direction is 
perpendicular to Lite magnetic lineations. but 
the plate moves obliquely to them, it is con- 
cluded that the deeper oceanic lithosphere 
remembers the original direction of spread- 
ing for at least 40 m.y., i.c., die observed an- 
isotropy is a frozen-in feature. A future prob- 
lem is to obtain higher rcsolutiun in the an- 
isotropy depth distribution. 

Jacoby reported on iithnspherc-astlieno- 
sphere structure from group velocity analysis 
of Rayleigh waves parallel to the Island-Rcyk- 
janes ridge, showing the thickening of the 
lithosphere with age. 

A special discussion meeting on the scisnio- 
logical differences of the oceanic and conti- 
nental lithosphere was arranged in which 
Jordan and D. L. Anderson served as key 
speakers. While there was consent about het- 
erogeneities above 200 km, there was dis- 
agreement about continental roots below 200 
km (Jordan), which Anderson could not see. 
The discussion merged into a petrological ar- 
gument on the presence (Anderson) and ab- 
sence (Kingwood) of eclogue above the 650- 
km discontinuity. 

The session on anisotropy in the continen- 
tal subcrustal lithosphere started with a criti- 
cal review by Jackson nf the work done in 
Australia on anisotropy at the 200-kni discon- 
tinuity. The main evidence comes from ob- 
served seismic velocities exceeding those pre- 
dicted from petrological models of the man- 
tle. To verify the presence of anisotropy, 
Jackson asked noL only for seismic observa- 
tions in other azimuths but for refined deter- 
minations of elastic constants at seismic fre- 
quencies and relevant 1*.T. conditions. Fuilis 
compared unusually high seismic velocities in 
southern Germany with velocities derived 


front a suit of peLmlogical models derived 
from [oral xenoliths. He concluded that only 
an anisotropy in die mantle increasing with' 
depth is compatible with both seismic and 
petrological observations. While the mamle 
immediately below the crust-mantle boundary 
comes close to a fertile composition, it be- 
comes strongly depleted already within the 
fiist 10 km. Tlte alignment of the olivine 
crystals is compatible with the orientation ot 
the present crustal shear stress field. Nicolas 
discussed the various mechanisms lor the for- 
mation of preferred orientation of olivine. 
Thirty percent strain sccim sufficient to pro- 
duce anisotropy. The fabric axis will always 
cm relate with the How orientation. He re- 
ported on fabrics experiments on syndtctic 
rocks. Harzburgite seems to develop larger 
anisotropy than peridotite. Il appears dial de- 
pleted materials have a lower viscosity than 
undepleted, or that the flow will concentrate 
in harzburgite. Hirn reported on new deep- 
seismic sounding results from Tibet. P„ veloc- 
ities of 8.6 ktn/s were observed oil reversed 
E-W profiles at a depth of abouL 70 km. cor- 
responding to 8.7 km/s at surface tempera- 
ture-pressure conditions. This fasL velocity 
was rccurded perpendicular to the morion of 
India. Prodehl provided a review of anisotro- 
py analysis for the continental mamle and 
presented a comprehensive collection or P ve- 
locity-depth distributions fnr the mantle with 
the typical fine structure and increased veloc- 
ity values obtained by deep-seismic sounding 
on long-range profiles. 

In the session on deformation at the crust- 
niande boundary, Christensen reported on 
deformation and associated anisotropy near 
the oceanic and continental Moho from held 
experiments at ophiolites in Oman and oilier 
places. They were supported by lal juratory 
studies of the an isotropy in rock samples. 
Grauuliles of the lower crust are also likely 
candidates lor anisotropy by preferred orien- 
tation of plagiodase and anorthosite. 

Oliver presented evidence for deep-reach- 
ing ilmisi zones from COCORP deep rellcc- 
tinn work and argued for a worldwide cllurt 


to illuminate deep structures by continuous 
reflection profiling. In deep reflection work 
the Moho does not seem to he the same dis- 
continuity everywhere. Behr discussed nape 
tectonics in the Variscian mountain system 
with models nf stretching of the lower crust 
and decoupling of lower crust from upper 
mantle by instrusion of asihenuliles. A step in 
the Moho in northern Scotland, and lateral 
heterogeneities in the structure or the sub- 
crustal liilmsphere deduced from refraction 
seismic experiments, were presented by 
Faber. Gicsc atgitcd for an ovenhrusi geolo- 
gy reaching into the upper mantle supported 
by refraction seismic data with examples From 
the USSR, Southern Italy, the Apennines, 
and the Alps. 

The last session on upper- mantle stress and 
strain was devoted to dynamic modeling and 
state of temperature of the continental man- 
tle. Froidevaux modeled the dynamics of 
mass heterogeneities and lithosphere defor- 
mation. The spreading or continents and es- 
pecially or mountains is prevented by high 
density mots that set continents and moun- 
tains into compression. The compressive 
stress regime in mountains may reverse if the 
dense root becomes detached. The thermal 
state of die lithosphere was discussed by 
Chapman. Physical parameters and processes 
of the litliospliere are governed by the tem- 
perature field. He presented evidence for an 
increased average global beat flow value of 
SO m VV/nr if convection contribution or 
young oceanic lithosphere is taken into ac- 
cuitni, and lie discussed geutherms for static, 
dynamic steady state, and transient states. 
There followed short contributions by Jau- 
paii nn ilicrin.il (.outlast of the thickness of 
die lithosphere; Spohn on lithosphere thin- 
ning caused liy convective instability; Jacoby 
on convection models with two-dimensional 
viscosity distributions (plate murium arc high 
ly dependent on decoupling); Neugebatier on 
numerical modeling of anisotropy and shear 
beating (he sees higher shear heating and re- 
lated anisotropy developing in the root 
zones). Finally, Rcigber reviewed the accuracy 


or the measurement of plate kinematic pa- 
rameters from laser satellite interferometry 
with emphasis on the station network 
planned for the Mediterranean. A precision 
of F> cm is foreseen in 5 years. 

K. Fuchs is with the Geophysical Institute of 
Karlsruhe University, Karlsruhe, Fed. Rep. Ger- 
many. FI. Wdnke is with the Mnx-Plauck Institute 
for Chemistry, Department of Cosmachemistry, 
Mainz, Fed. Rep. Germany, 
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Aeronomy 

0*10 Afaiorpt 1 bn and leaitcrlna oF radiation 
(partlclea) 

stratospheric aerosol ndar 

SANR I ku (It N, 142 B) IN JAPAN ON WAV II, 1970 
A. Katautakl (Tho Imtltuta of Space and 
Altronauclcal Sclencs, Konaba, Haguro, Tokyo 
15S, Japan), V. Nalanura, T. Hoh 
—I. !! lltudB Prom* °r tho scattering 
at “Tttoapharlc aoroaols was 
BOaiurad by using the bit loon -borne 

wlt fe th * *ol*r occultatlon aathod 
9 «r“ u (” *. 142* E) In Japan on Kay 31. 
fc Tbe J P° ctr o»atar oaa based on 
, c 5*"net apse trascopy with uaa of a charga 
(juplad devlea and sanaurad tha nanr-IR 

th# •°l , r radiation. Tha result 
onriraed that the aorosol concentration waa 
principally "background laval". Tho altitude 
?! ii, lh “ Real taring extinction 
th! • . turn* out to be cloaa to that of 
Ifcia ,11 “"■■“'■OBant near Alaska durlog July 
I;'!'' 1^79. (stratospheric aerosol, 

■ cat taring extinction, balloon-borne near-IB 

■ pectronetar) . 

J. Canphyo. Eea., Green, Paper 2CI9M 
0430 Coepoalilon 

BpmMA nona m auBEmw or vbhkul DiBsaiamoirs 
THt mti M *> 3 ** nmmr Ft mom op 

*' S jR u4 Hoieotifl^ue du Val Jsyeux, 

u. 8450 Tilu Preux), J.P. Sand si and D. Hugnanin. 
olaultanaouB >iiiuri,„ti of KF, and 0 , ears par- 
A* different parioda of Ui ni«M fron atra- 
wapbaria ballaeua launobig free tha 0BXB balloon 

I. *™ ■* Aira-aur-liAdour la Saptaubar 1980 and 

TJBl- Vba iqirlMBUl POj rartioal pra- 
iiaa ooupara feearubly with tkeaa iron pbatoobaai- 
*5" rjp - Wff araaoaa aan ba explained by tha ■ 
uapandaBsa af tie raaeablnatlen rata af Bs and Ot 
“pen tltltnda. The p, aonosc Aral loss abm 30 ka 
«aaw«d by apaatrepEatoaatry around A - 660 m 
moan* a riaarkmbla liability, Maaiuraaanta ob- 
V of tUa taabniqua eauU ba uaad aa 

'•‘•“■oa far the detection of lev-tarn nrU- 
apbar,) f °3" trloxida, a sene, atrsto- 

J ' *•“!*»■ ■ R««., Oraaa, Paper Id 782 

tAeonio or Molecular) 

OP HETAntBU IT^(Id) fiU4 2 EKISBI0B » TBS 
wn.lGBT THKntOSFBBU 

for Atnaapborlc end Simco Sctanoafl* 

WC-U. 0t«h M3M), 

i o *■ AMou, H. 1, Terr, R. 0. Bums idt, and 

J. ". Harlwather, Jr. 

the 6584 1 talsilsq which ariana Ina 
^ i - l O) o«ra »eda at Suchorlanit, 

" rl “. tho «u— r af 1977. Th. twUlgbc 
lu , ,* bo " “ r * pld 4ac«y at auuaat free * UBt to 

surailowad by a paralatant aaUalsa at s-lS Into Che 
“to twilight, Va Identify tha Burly cwUlghc 
■"^ooioa aa being produced uairtly by ptacodlnaclaElva 
Ionisation of He and astlnfca a L..L. T-a.In Re ft. 1 


ujwiu/ ina Barj.y evutgne 

rvf* , ** being produced uainly by pbocodlaiaclaElva 
uniaaclou of K, sod eitlnata a brauoUng ratio B - 0. 1 
“J Production rata of IT* la tha l^) etata. Ife 
ncluda that alhotna qu sac blag la tha gain loan 
proeaaa with an estimated value pf s. 11 T 7 CD 3 a -1 tor 
. ' “Hloieit, k. (Iteti utlwM are based on 

■ aasautaaant of tha ratio )c/P which « found to ba , 


s. 10-6.) Upper llulta «f Si I0 -11 te 1 ■“* nod 
l x lO - * 1 cn 3 a”* are aatlmaiod Tor tha quenching rate 
coat riclanta by both 0 and Hg raapscLlvaly. Tha 
ealaalon Is tha lata twilight la eairlbad to gaLattlt 
csaiaainaclon. 

J. dfesphya. Xae. , Blue, Fapur ZAI92J 

0*30 Aeroneoy (Molecular CcmpcsltUni 

FIRST INFRARED HEASUBEHEKT OF AIKOSFRERIC VO, 

FSOH THE CMUKB. 

(.. Cany-Pay ret (Phyalque HalEculeire at opiiqui 
AcBBsphlrlque, CURB, BStioeni 221, Caupus d'Oraay, 

41*05 Oraay Cedax. Franca) J.-H- Plaud, J. Laurent 
and fl.K. SCoVai 

High roaalutLon Fourier Trent fora spectra of the 
atnospharo tn tha 2850-2950 cn -1 region hava faeon 
recorded From cbe ground using the sun aa a source. For 
tha Eirat tlna, nany HOj abesrptLon peaLa belonging 
to the V| • vj band and tea associated hot band 
V| t vj * vj - V2 bavo baen located. Among this, 11 wall 
isolated features bava bean uasd to determine R 02 
vertical colurai duiitlea. Indaad, from tha aaalyala of 
4 spectra recorded ac air naaeas of 10.7, 5.4, 1.1 
and 10. 8, that la for the 2 Eirat oaea Juac after 
aunrieo and in tha early motutag and for tha leer one 
Just before auuaat, vertical caLumu densities af 

I. 84 t 0.14. 1.80 1 0.28, 1.74 * 0.44 and 3.24 1 0.46 
|qI5 bqIbcuIb.c^ 1 have bean obtained, Tha goad abso- 
lute accuracy of these result* ia due to tha uaa of 
■■viral llnaa having a wide enough range of intitule Lae 
and af luwar atata energy lovala. (Inf re rad atBoa- 
pheric spectra, ground based uasiuramant, nitrogen 
diexido) . 

Oeophya. Sas. latt.. Paper 2L1M6 

0450 Frauuura, density, and tasperacura 
INITIAL TESTS OF AS INDEX BASED OH AL VALUES FOB 
fOKLIHG MAtaETIC STORM RELATED PERTURBATIONS OF THE 
TBEIKUPHEBE 

J. S. M labor , C. Stable and E. Blaular (Electrical 
toglnaarlag Daparraeut, lonoapbara laaaarah 
Laboratory, University Park. Penneylvanta, 16802) 

Vary large perturbations la tha theEmaapbare and 
itmoaphnre are Induced by motions driven by heating 
and by electric flalda in the auroral elactrajec 
regions. Vlndi carry these afFaeta to all laeltudaB. 
Bees uaa af this, thanospherio uodalu have tana 
associated with uagnetlc activity. Tha Ep and Ap 
indices have usually beau supltfyadi however, these 
are pearly eorralatad with tha t*a>Drnl variations. 

Initial expo risen ts an described with new indices 
based on the auroral eleatrojac indices of aegnatlc 
activity char atu on re directly rs laced to tha anargy 
driving functions. Tha new Indicia are baaad 00 tha 
tin -weigh tod average of the auroral aleotrojat Indices 
over a period rather than on lust an cannon* values. 

Gceparlaona an ns da with tha 3 hour ap India for 
high latitude atonic oxygen dannltlsa ndar disturbed 
condi tlone. Conclusions era drawn on tha problem 
and prmtlaa af tha approach, 
j. Oeophya. Raa.. Elua, Paper 24 L 98 3 


Electromagnetics 

0799 Klacallanaouu (Radio Losa in Porauts) 
RADIO LOSS IN FORESTS USING A MODEL KITH 
FOUR LAYERED MEDIA 

0. P. fiaa S. Cava lea ntfl, D. A. Roger a and 
A. J. Olarols (Electrical engineering 
Dapartnanh, PEC, UNZCAMP, P. 0. Box 1170, 
13100 Campinas, HP, Breiill 
A nodal with four layered aadia la 
developed for tha calculation of tho radio 
loaa in forest*. In bhla hodal two lonay 
dialocfcrlc layara placed ovep a conducting 
flab earth are naad bo r opr a* ant tha crown . 
and bha trunk of tha treat. Dyadic Green's 
funo bio ns in bhalr olgonfunotlon axpanalon 
forma are uaad bo analyxa thta mdel and bha 
alaobroaagoobio flalda arc obtained from 
thaaa fonobiona. Tha thaorabical naulba of 
the radio loaa for vertical and horlionbal 
radiating dlpolaq and for bypioal focaata 
agraa with the available expariaanbal daba. 
For tbia ooHpariaoji bha paramabara for bha 
layer repraaan Ling tha crown of tha treaa 
ware aatUatad war* aa Lida ted. (Radio loaa, 
focaata, four layered madia) 

Bad. Bel., Papal 291812 J 
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1410 Ciisoiisiry wf Che ecsuis/tisra 

THE CONIRlBUnCiH OF VOLCABCilS TO THE JL0B4L ATK03PKEHIC 
3'JLFUB 6UI.3ET 

H. Bcrresneu ' Center tor Environmental Proceallon, 
Unlvarcliy of Frankfurt, Actort-Hayer-Slr. II, P-6000 
Frsnkfurt/H., FKJJ, and H. Jaaaanka 
A nau asaeaiaent or tha global voloAnla eqlasion rataa 
41 Hj. 1 sac iiqS- I* [.raianceu. rna asssaimani La 
Huai on ins .levaloiiaenl of a suLLaDia olaaBlfiosttoB or 
Vuloanlo sctlvliy and Its applloatloo 10 cun 
ueaBuramanta and ucaiuriug data given in ma lllaralura. 
Using this olaaeir lose ion, cha voloanlu aulTur release 
la oaclaaied to 1.18 a 10' c Sfa total. This aatluale 
Bust fa regardad aa a alolaua since tha data aval labia 
for aajor arplcalva events ura vary uncertain. On tna 
finer hand tni fraquonoy or well event! la comparative 1 * 
Ice. We eat lasts a global volasnla aalaalon of 1.53 > ID 7 
l SOj/a tor me period 1961-1979. Our aaloulutlcraa allow 
that in inti period th* total 50j raleua during arupclva 
■otivltlaa win at least 1.0 v 10“ t SOp'a whereas abouL 
14 tinea an uuan, naaely 1.42 * 10 7 t 30p/», ware sal tied 
during nan-eruptive aaLlvlllea. The lnpcrUnoe of tha 
oontrlbutlon of tha non-areptlvs activity hu bean 
neglected la earlier Baeeasuaaca. Th* average values tor 
me global vc la tala H^S and SOg 2 ' source strangle are 
round to ba around lG°l/a and 10? t/a, raapaoilvaly. Va 
flonolude that during a period or vary lnlanetva vulnanio 
activity around tna world, Ilka that uhlan recently bee 
■larlad wltb tbe erupt lone of Sou fr lire In 1979 and Ht. 
St. Ho lacs In 1980, the global sulfur release during 
eruptive events nay become up to one order of BAgoiluda 
higher than va hava oaloulatad but that never Lea la nn tha 
sulfur emission during tna non-erupLlva aatlvlly la 
doelnatlog. 

{Claaalfl cation or volcanic anllvlty, voloanlo euirur 
ealaalon, ataanpbarlo suitor hudgml) 

J. Oeophya . Rea., fltaea, Paper 2C19J1 


1420 CeochBiacry (Chmaletry of hcdlsa of vatar) 

ISOTOPE OEOCUEHlnar OF TOE ARABJN BARI Hi a REOONBUS- 
861KB 

A. long ina 111 (Isetituto di Xiaatmlogia, Fatrografla a 
Gaoch laics, Dnivaraity of Palarmo, Pulatmo, Italy) 

On tha trace nets at tha taeion River made by tha 
ALPHA BELIE iu 1976 and 1977 aa extensive suite of 
■■Vies waa eoilectad for Isotopic aualysaa. Tha water 
laotopea ( Ia 0/' a D,D/B) were determined In e Biospheric 
ester vapour and la rivet, rein and leaf waters, la 0/ 
“C ratloe wars maaaund la tha diaealvad end abau- 
aphsrln CO 1 . DatenlnaEloua wore made of , *8Z I, B and 
oxygen laotopea la diaealvad aulphsta. 

Iha affant of 1 caution talitj' an tha vatur iaocopeo 
la a l no r raflatclng Uia lerg* acala raeycllng by ovapo- 
trtnspf ration from tha huge area of feruat within tha 
fcuilu. VarUtlana la tha iaotspla abondancaa batman 


1976 (Juna-July, dry aesaonl and 1977 Qlav-luua, and of 
wot notion) aro connlutrnt with the chsngaa In pnicoro- 
loglcal conditions. 

The laoLopIc coDpoeltlon of the CO, , both iiuapltrl: 
end dissolved, ia dominated by biological effects, la 

1976 the dlaaolvsd CO; ebowad dawnetreau variarione 
from -14°/no at lqultoa in Peru ta -£l°tca lu die 
Iwar rest bee. In 1977 no aye teas tic tread waa ap- 
peranr , the data ranging around -19®/ 00 . Tha values 
for utsaepheric CO, dscreaaa Inland free Darina valuer 
at Lho aoutli to ercunJ -15 0 /ac si Hsnaua. Turing the 
dry suhd 11976 > cha values la cha Interior, western 
beein were haaogaaaoja ac - 2 i)°/oo. !c the wot aeaaca 
there were considerable variation* ia! lading «roo- 
apherlc Jnatabllltlee with tha average value being 
•bsut -13°/oo. 

The sulphur laocoplc conpoalilon of cbe dissolved 
sulphate ia remarkably ualferrc at around 7 e /co. In 

1977 the la 9 values In the sulphate d retailed 07 a tana t- 
lcaLly downatroan from 8 °/oa la Faru to D at the 
mouth consistent with a prograaalva, redox medtsccd 

nx change with wucac and dlaiclved oxygen. In 1977 cha 
value* Inc railed to over ll D /oo appacocUy Indicating 
exchange wlch ■ highly free clou ted reservoir of dis- 
solved oxygen perhaps In tha amst— reducing environ- 
ment of the Cloud plain lake a. 

J. Oeophya. Xae., Green, Paper 2CI542 


1499 General (Infrared Properties) 

ABSOLUTE BAND STRENGTHS OF HALOCARBONS F-ll AHD F-12 IN 
THE a-tfi pn REGION 

R. H. Kaginn, J. H. Elklm (Gag and Particulate Science 
Divliion. Nat tonal Bureau of Standard!, Hashingtun. DC 
20234) and R, L. Same 

The Infrared strengths nf threa vibrational band sys- 
tems of halocirbnn F-ll (CCIxF) and four vibrational 
bend systems «r halocartwn F-12 (CCl|F t ) were measured 
at 296 t IX using a Fourier transform Infrared spectro- 
meter, These result! Hera obtained at a maIeuh In- 
strumental resolution of 0.06 cm* 1 which allowed a direct 
determination of the bend strengths. The results Tor 
the bend strengths of F-11 ware 1B2B t 57, 59.4 i 2.S, 
and 579 x 27 for the bond systems centered 

at 846, 933, and IMS of 1 , respectively. The strengths 
for thm principal band systems of F-12, wore 1446 t 68, 
1161 i 46, 1141 ± 46, and 777 1 31 for observed band 
canters at 918 , 923, 1102, and 1181 cm *, raspectlvely. 

A discussion for preventing and considering possible 
errors for this direct method waa presented. Our 
naasuremants of Ua total Infrarad band strengths for 
F-11 and F-12 would Indicate approximately 178 and SI 
greater absorbance, respectively, than those strengths 
used In recant greenhouse warning calculations, lad 
consovrently, a corresponding Increase In tha possible 
atmospheric warning effect. (Band atrengths. Infrared 


properties, Fourier transfoni Infrared 
carbons). 

J, daOphye, Raa., drama, Paper 2CI781 
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